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Abstract 
Skin creams are one of Sky Resources key products, they are produced as an oil-in-water 
(O/W) emulsion. In order to form an emulsion the oil and water needs to be able to mix 
together, for that to happen the oil and water droplets have to be broken up into very small 
droplets (colloids). 
 
There is a certain quality difference between the products from the research and development 
department and the production department.  
 
The skin creams have been made through a given recipe, which contains a number of chemical 
formulas. Tests have been preformed and the results have been examined. The creams were 
first made in the research and development department’s laboratory and then that small scale 
production was taken to big scale production in the production department. The results have 
been documented and the parameters that have been examined are speed, temperature and time 
to see how they affect the viscosity of the creams.  
 
A factorial experiment with three factors has been made. The factors are the time the skin 
cream is homogenized, at what speed the cream is homogenized and at what temperature the 
phases are when the homogenizing is started. That gives a total of 8 creams from the 
laboratory level. 
 
The viscosity of the skin creams have been measured after 10 minutes, 24 hours, 48 hours and 
1 week to see how it is increasing with time and if it is increasing at all or perhaps decreasing. 
After 1 week the creams were also studied under a microscope to see how successful the 
emulsions were with different factors. 
 
The fourth cream was the only cream from the laboratory that had a successful emulsion and 
stabilized viscosity. So the factors that are brought from laboratory to production is high 
homogenization time, high homogenization speed and low temperature. Two different 
homogenizers were tried in production. 
 
The factor that affects the viscosity the most seems to be the temperature. After these tests, 
there is still a difference between the products from the research and development department 
and the production department even with the lower temperatures on the oil and water phases. 
The second cream from production and cream 4 from the laboratory show the smallest quality 
difference. More tests need to be done in the production department with different 
homogenization speed and time with the lower temperature to establish the result.  
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Sammanfattning 

Hudkrämer är en av Sky Resources viktigaste produkter, de produceras som en olja-i-vatten-
emulsion (O/W). För att bilda en emulsion måste oljan och vattnet kunna blandas och för att 
det ska hända måste olje- och vattendropparna brytas upp i mycket små droppar (kolloider). 

Det finns en viss kvalitetsskillnad mellan produkterna från forsknings- och 
utvecklingsavdelningen och produktionsavdelningen. 

Hudkrämerna har gjorts genom ett givet recept, som innehåller ett antal kemiska ingredienser. 
Tester har utformats och resultaten har undersökts. Krämerna gjordes först i forsknings- och 
utvecklingsavdelningen laboratorium och sedan togs den småskaliga produktionen till 
storskalig produktion i produktionsavdelningen. Resultaten har dokumenterats och 
parametrarna som har undersökts är hastighet, temperatur och tid för att se hur de påverkar 
viskositeten hos krämerna. 

Ett faktorförsök med tre faktorer har gjorts. Faktorerna som använts är den tid hudkrämen 
homogeniseras, i vilken hastighet krämen homogeniseras och vid vilken temperatur faserna är 
när homogeniseringen startas. Det ger totalt 8 krämer från laboratorienivån. 

Viskositeten hos hudkrämerna mättes efter 10 minuter, 24 timmar, 48 timmar och 1 vecka för 
att se hur den ändras med tiden. Efter 1 vecka studerades också krämerna under ett mikroskop 
för att se hur lyckad emulsionerna var med olika faktorer. 

Den fjärde krämen var den enda krämen från laboratoriet som hade en lyckad emulsion och en 
stabil viskositet. Så de faktorer som tas från laboratorium till produktion är hög 
homogeniseringstid, hög homogeniseringshastighet och låg temperatur. Försök gjordes i två 
homogenisatorer i produktionen. 

Den faktor som påverkar viskositeten mest är temperaturen. Efter dessa tester finns det dock 
fortfarande skillnader mellan produkterna från forsknings- och utvecklingsavdelningen och 
produktionsavdelningen, även med de lägre temperaturerna på olje- och vattenfaserna. Den 
andra krämen från produktion och kräm 4 från laboratoriet visar den minsta 
kvalitetsskillnaden. Fler test måste göras i produktionsavdelningen med olika 
homogeniseringshastigheter och tider med den lägre temperaturen för att fastställa resultatet.  
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1. Introduction 

In this section an introduction of the project is given in form of some basic information about 
skin cream, the background, my purpose and the problem I was given. The section will also 
cover the method on how I am planning to solve the problem and some general information 
about the company that assigned me the project. The last part of the introduction is some 
cultural differences that have come up during my work time in Malaysia.    

1.1 Background  

Skin creams are produced as an emulsion and are one of Sky Resource’s key products. In 
order to form an oil- in-water (O/W) emulsion the oil needs to be broken up into very small 
droplets (colloids), a droplet becomes a colloid when it has a size of 1 nm to 1 µm. This is 
done by adding a high amount of energy to the phase mix in form of for example stirring. 
Generally, if more energy is added the droplets will become smaller and smaller droplets make 
the emulsion more stable. An illustrative description of an O/W emulsion is shown below, see 
figure 1.  
 

 
Figure 1 – An O/W emulsion. [3] 

 

There is also water-in-oil (W/O) emulsions, the difference between O/W emulsions and W/O 
emulsions is that in O/W emulsions the oil droplets are broken down in the water, which 
means that the water is going to surround the oil. In the W/O emulsion it is the other way 
around, the water will be broken down in the oil so that the oil is surrounding the water. A 
cream made by an W/O emulsion will be heavier and feel more oily than a cream made by an 
O/W emulsion, thus feel more light and is more readily absorbed by the body. In countries 
where the humidity is high almost no W/O creams are sold since they would be too thick, even 
though those creams give a better moisturizing effect than O/W creams. So in countries with 
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dry air they are more common, but generally the O/W creams are the most common everyday 
creams. With that said about W/O emulsions and creams I will not be covering that in this 
project. [1][2] 

1.1.1 Sky Resources  

1991 Sky Resources opened up in Penang, Malaysia and already in 1992 they launched their 
own beauty products. 1993 they started a co-operation with a French skincare company. 1994 
their research and development department expanded and 2003 a new factory was opened. 
Since then they have won several awards such as Malaysia Power Brand and SMB 
Entrepreneur Awards and got several certifications as Certified ISO 9001 Quality 
Management System and Certified ISO 22716 Cosmetics Good Manufacturing Practices. By 
2014 they had launched multiple house brands. In Sky Resources the staff consist of 70% 
women. [4] 
 
Sky Resources is not only manufacturing beauty products, they also have a laboratory for food 
products. In both the laboratories of cosmetic and food only women work and the staff of Sky 
Resources consists of 70 % women. [1] 

1.2 Purpose   

The purpose of this this work is to investigate to why Sky Resources in its skin cream 
production, has certain quality differences between the production department and the research 
and development department. Therefore, different factors will be examined to see what impact 
they have on the production. It will also be examined whether it is possible to make the cream 
production more effective.  
 

To accomplish that the chemical formula will be transferred from pilot scale to production 
scale, in order to find optimal parameters for each machine to produce similar product quality 
such as achieving the same level of viscosity for all machines and recommend a suitable 
technique to use in production. 

1.3 Problem  

The emulsification process is a critical process that determines the quality of the product. The 
emulsification process and the mixing process involve homogenization. The homogenization 
process requires machine types where different speed and type of blade can be used. In order 
to achieve the desired quality, the different parameters used to produce the product are 
strongly dependent on the worker’s skills and experience. The quality of the products 
nevertheless varies among the machines, no consistent quality despite the fact that ingredients 
and amounts are not changed.  



     
     
 
 
 

 
 

10  

Sky Resources is now keen to develop the optimal range for the machines where each 
parameter will be recorded in a scientific manner and the methods will be adapted to its 
behavior so that consistent quality can be achieved even when using different types of 
machines. In addition, they must focus on the types of rotator blades that are used during the 
time, as the blades are of great importance for the creams finished structure.  

1.4 Limitations  

I have only looked at the skin creams from Sky Resources, not any other products. I will 
mainly be looking at the viscosity of the finished skin creams and how successful the emulsion 
is and no other factors. I was only looking into O/W emulsions and not at W/O emulsions. 

1.5 Method 

A product has been made through a given recipe, which contained a number of chemical 
formulas. Tests, in form of factorial experiment have been run and the results produced by the 
machines in the research and development departments laboratory have been examined. The 
small-scale production has then been brought to big scale production in the production 
department. The results have been documented and the factors used were speed, temperature 
and time. 

1.6 Cultural differences in cosmetic 

Since I have preformed this project in Malaysia I have noticed some cultural difference in the 
cosmetic world between Malaysia and Sweden. The one I want to bring up is how we see 
differently on skin color. In Sweden there is a lot of substances making you tan better and 
easier like “brown without sun creams”. In Malaysia it is the opposite, here they produce big 
amounts of “whitening creams” a cream that makes your skin whiter. In Asia skin whitening is 
an enormous market. There are two key chemicals found in most skin whitening products, 
Mercury, which is carcinogenic, and Hydroquinone, which is a very toxic. Even though 
warnings has been sent out, these products are still selling a lot all around Asia. [5] 
 

This beauty standard began already in ancient China and India. In the Asian region during this 
period these two countries were in control of culture, politics and economics so they were the 
ones setting the standards. It is said that this particular standard comes from that the high class 
would be indoors so their skin would stay fair, while the low class, which worked outside in 
the fields would get dark skin. In the 15th century the colonization of many Asian countries 
took its beginning and fair skin got associated with race. Also newer beauty standards 
developed later Western imperialism including the “Pan-Asian/Eurasian-look” that became 
very popular throughout Asia in the late 1900s and in the early 2000s. [6] 
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There are also skin-whitening creams that are not harmful and far from everyone in Asia is 
using this. People here are also using umbrellas when they are walking in the sun just to make 
sure no sunlight is reaching their face. Some also order lunch to the office so they did not have 
to go outside when it is sunny.  
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2. Experiment  

In this section, I will explain my experimental setting, which was a factorial experiment, and 
how I performed this experiment. These experiments were preformed to optimize the 
production of skin cream and compare different viscosities. There are many factors to consider 
and I have chosen three that I think could be the most important. 

2.1 Manufacturing of skin creams 

The oil phase and water phase should be at the same temperature when the emulsion is 
produced, somewhere between 70-80 ℃. The heat is needed to make the molecules move 
faster and make it more easy to break down the oil phase and mix it together with the water 
phase. An emulsifier is added to enable the oil droplets to flow into the water phase as a 
suspension, by placing itself around the oil drops and preventing them from reconnecting. 
Since an emulsion in form of a cream is thermodynamically unstable, the phases of the 
emulsion will eventually separate. By adding emulsifying agents, the phase separation process 
is also extended and the emulsion becomes more stable. Emulsifiers are sometimes also 
surface-active, which can simplify the mixture during production. Surface-active substances 
reduce the surface tension in phase boundaries, making it possible to mix substances that 
otherwise do not mix. [1][2] 
 
The basic raw material needed to make skin cream is an oil phase, water phase, emulsifiers, 
and preservatives. The basic processes involve preparing the oil phase that contains the oil and 
oil emulsifiers. The oil phase needs to be heated up so that the oil emulsifiers will melt in the 
oil. Then the water phase containing water emulsifiers needs to be prepared. That water phase 
is prepared later since the water will get hot faster and the oil phase needs some time for the 
oil emulsifiers to melt in the oil. The oil phase is then poured in the water phase at constant 
and low flow. At the same time, the homogenizer is homogenizing the water phase to the oil 
phase turn in to colloids. The oil phase can then be forced to mix together with the water phase 
and an emulsion is produced. When the emulsion has cooled to below 40 ℃ the active 
formulas and the preservatives are added. Lastly, pH is checked, pH should be around 4,5 – 
6,0 so the skins own microorganisms are not killed. [1][2] 
 

2.2 Factorial Experiment 

For the factorial experiment I have chosen three factors, the time the skin cream is 
homogenized, at what speed the cream is homogenized and at what temperature the phases are 
when the homogenizing is started. For each factor I looked at the regular value they usually 
use in their skin cream production just to get an idea of what values that are normal. I chose 
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these three factors and their values in association with my supervisor at Sky Resources, see 
values in chart 1. I wanted to see which one of these creams gives the best result, meaning the 
most stable viscosity and the most successful emulsion.  
 

So I choose two values, one higher and one lower than the regular one. The higher value I call 
1 and the lower one I call -1, see chart 2 for the whole factorial experiment formation. After 
that I set up the factorial experiment, I preformed a factorial experiment to make sure that all 
combinations of factors were examined.  
 
 Chart 1 – Factors for the factorial experiment. 
 

Factors Low Regular High 

𝜷1; Homogenization Time  1 minute 3,5 minutes 7 minutes 

𝜷2; Homogenization Speed  1000 rpm 1500 rpm 2000 rpm 

𝜷3; Phase Temperature 50 ℃ 80 ℃ 95 ℃ 

 

For the formula I studied, the values used are usually a homogenization time of three and a 
half minutes, and they have the homogenization speed of 1500 rpm and the phases has a 
temperature at 80 ℃. So from that I chose one value higher than and one value lower than the 
regular for every factor.  
 
Chart 2 – Factorial experiment formation. 
 

Experiment 𝜷1 𝜷2 𝜷3 𝜷12 𝜷13 𝜷23 𝜷123 

1 -1 -1 -1 1 1 1 -1 

2 1 -1 -1 -1 -1 1 1 

3 -1 1 -1 -1 1 -1 1 

4 1 1 -1 1 -1 -1 -1 

5 -1 -1 1 1 -1 -1 1 

6 1 -1 1 -1 1 -1 -1 

7 -1 1 1 -1 -1 1 -1 

8 1 1 1 1 1 1 1 

 

This is my whole factorial experiment formation, it demonstrates how I varied my values. All 
possible combinations were tested. The forth last columns are how the different factors affect 
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each other. The purpose of factorial experiment was to determine which variables that affect 
and how they affect a particular feature of the product. Process factors must be changed to 
understand the cause and effect of the process. As experimental factors change, changes to the 
outgoing product or other process variables are observed.  

2.3 Formulation  

The skin cream I have been manufacturing contains a number of formulas. Here each of them 
will be presented in just a few words. The formulas are sorted from highest percentage in the 
skin cream to the lowest. Since palm oil and preservatives often are discussed they will be 
addressed here. 

2.3.1 Purified Water 

Purified water is needed for the emulsion to happen, a skin cream is always an emulsion 
containing a water phase and an oil phase. Without water a cream cannot be produced. [1]  

2.3.2 IPP (Palmester 1517) 

IPP is a colorless and clear oily liquid. It is a central additive for cosmetics and can be used for 
moisturizing and an emulsifier, it can also be used as a thickening agent. It comes from palm 
oil. [7]  

2.3.3 TCS-6561 

TCS-6561 is a colorless transparent silicon liquid without fragrance and irritation. It is easy to 
use and spread and leaves a soft feel to the skin without leaving an oily after feel. It also 
reduces surface tension. Often used in skin care, sunscreen and hair care products. [8] 

2.3.4 GMS (Glycerol Mono Stearate) 

GMS is milky white flakes. It can be used to increase stability and improve texture. It is not 
only used in skin care products, it is also regularly used in food products where it improves 
taste and prevents aging for example. [9]   

2.3.5 Advanced Moisture Complex 

Advanced Moisture Complex (AMC) is a vaguely smoky to transparent liquid. It can bind 
water really good. It is called the "super complex" of moisturizers and softens skin instantly 
after application and moistures the skin for 24 hours. It also improves the skins own 
protection. [10] 
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2.3.6 Simulsol 165 
Simulsol 165 is intended for use in oil/water emulsions, which are acidic or contain 
electrolytes. It is a non-ionic self-emulsifying base for all types of lotions to creams and is 
compatible with all cosmetic ingredients. [11][12] 
 

2.3.7 Cetyl Alcohol 
Cetyl alcohol works as an emulsifier and thickening agent and helps the product (the 
emulsion) from separating. It is made from vegetable oils such as palm or coconut oil. [13] 

2.3.8 Cocoa Butter 

Cocoa butter works as a moisturizer, but it is also part of the oil phase in the emulsion. That 
means that cocoa butter works both as a base and an active ingredient. [1] 

2.3.9 Saliguard EZ 

Saliguard EZ is a multi-functional blend that combines natural substances with a preservative. 
The blend improves the efficiency of antimicrobial components. It can be used in a wide range 
of cosmetic applications including skin cream, hair care and deodorant. [14] 

2.3.10  Euxyl PE 9010 

Euxyl PE 9010 is a cosmetic preservative in liquid form. It affects the interfacial tension at the 
cell membrane of microorganisms, which improves the preservative ability. Euxyl PE 9010 is 
effective against bacteria, yeasts and fungi. [15] 

2.3.11  Carbopol Ultrez 10 

Carbopol Ultrez 10 polymer is a white powder. It is self-wetting, which makes it extremely 
easy to use for efficient processing. It is providing high viscosity. It has good non-drip abilities 
so it is perfect for products like gels, creams and lotions. [16] 

2.3.12  Tinogard 

Tinogard is a white powder particularly suited to keep the properties of the product like 
fragrance, color and viscosity from oxidation and degradation. It can be applied in shampoos, 
skin cream and shaving creams to stabilize the fragrance for example. [17] 

2.3.13  EDTA 

EDTA (Ethylenediaminetetraacetic) is an acidic molecule which complexes metal ions 
in water blends. EDTA works with the preservative to improve the preservative efficiency. 
[18] 
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2.3.14  AMP-95 

AMP-95 is a multifunctional pH neutralizer, including neutralization, pH buffering, non-
yellowing and stability. It is recommended for a wide range of products, not only cosmetics. 
[19]  

2.3.15  Palm oil 

Palm oil is extracted from the oil palm. It grows naturally in West Africa but was imported to 
Southeast Asia in the 19th century. Palm oil is buttery to its consistency. Tropical rainforests 
are devastated in favor of palm oil plantations, which are not good for the environment. 
Malaysia and Indonesia are the leading exporters, their tropical rainforest has been devastated 
causing nearly 80% of Malaysias and 50% of Indonesias original forests to disappear. This has 
a huge effect on biodiversity and the water has become poisonous with pesticides. Among the 
species of animals that are severely affected are the orangutans that lose their homes and 
sometimes are surrounded with fire and cannot escape so they are burned to death in order to 
create new land to plant oil palms. The Asian elephants that have in lack of own areas sought 
into the crops where the planters kill them as they are seen as pests. There are 17 countries in 
the world that has such large biodiversity that it is called “mega biodiversity” and Malaysia is 
one of those countries. Malaysia has for example 567 species of reptiles compared to Sweden 
that has 6 reptile species. On the island of Borneo, divided by Indonesia, Malaysia and Brunei, 
two million hectares of rainforest disappear annually for the past ten years, which corresponds 
to close to 4 hectares per minute. The main reason behind deforestation is the rapid expansion 
of oil palm plantations. [20][21][22] 
 
When the original forest is transformed into palm oil plantations, it contributes to an enormous 
production of greenhouse gas. Thru drainage, plantations are created in peatlands in Malaysia 
and Indonesia. When they do that huge amounts of land dwelling carbon are released as 
carbon dioxide and contributes to the global warming. Often burning is used during 
cultivation, which also leads to extensive fires that cause huge risks to humans and animals as 
well to the global warming. Peatland has a high carbon content and the peatland found in 
Malaysia and Indonesia are some of the oldest and deepest in the world which means they 
contains the most carbon. Critics say some palm oil plantations relies on child labor since 
children of migrant workers in Malaysia cannot attend school and there has been reports 
saying palm oil can case cancer in high amounts. It is also common that chemical pesticides 
that are banned within the European Union because of theis harmfulness are used in the 
plantations. [23]  
 

However the oil palm is 4-9 times more productive per surface unit than for example rapeseed 
and sunflower. It requires less water, fertilizer and pesticides than other oil crops and harvest 
occurs as often as every fourteen days. Today, it is estimated that 4,5 million people only in 
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Southeast Asia are providing them self and their families by oil palm corps. A palm oil 
plantation in Penang, Malaysia can be seen figure 2. [22]  
 

 
Figure 2 – A palm oil plantation near Sky Resources. 
 

2.3.16  Preservatives 

Preservatives help keep products fresh. It is used to help protect products from bacteria, yeast 
and mold. In nature, preservatives help to defend human cells as well as plant and animal cells. 
Without preservatives, the products can start to smell badly, change color or mold.  All 
products are evaluated to choose the best preservatives or combinations of preservatives. The 
evaluation will take into consideration which kind of product it is and also how it will be used 
and where the product will be stored. For example skin creams, fingers are constantly dipped 
in the cream and it will get destroyed without preservatives and would then be dangerous to 
use. [24] 

2.4  Equipment  

I used a lot of different equipment like beaker, thermometers, pH measure, microscope, scales 
and spatulas. But there are four things that are more important for these tests and those three 
are the homogenizer, stirrer, the viscosity meter and the centrifuge.  Photos of the equipment 
can be seen in appendix 1, 2, 3 and 4. 

2.4.1 Homogenizer 

The homogenizers used in this laboratory are High Shear Mixers, and more specifically Batch 
High Shear Mixers.  
 

It works by forcing the liquid in one direction and at the same time forcing the liquid at the 
opposite direction within the same corresponding plane. A high shear mixer has a rotor that is 
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rotating at high speeds straight in the liquid outwards towards a stationary stator and therefore 
the liquid will be sheared. Adjustable rotor speeds give the opportunity to individually tailor 
the amount of shear energy for each product. [2][25] 

2.4.2 Stirrer 

The stirrer is used to mix the active formulas in the base at the end of the cream 
manufacturing. The same stirrer was used for all skin creams, so the stirrer did not affect the 
viscosity of the creams differently. Different kind of stirrers can put different amounts of air in 
the cream, which can have some effect on the cream. It is desirable to have as little air in the 
cream as possible. All the creams did also have approximately the same stirring time.  

The stirrer used has a dispersing homogenizer blade. That stirrer was used because it did not 
“cut” the cream, instead grinded the cream. If the speed is too high this blade had got a 
shearing effect, and work as a homogenizer. Different stirrers have been tested earlier, but at 
the moment this type of stirrer has shown best result for the mixing when it comes to creams. 
The same type of stirrer is also used in the production. [1] 

2.4.3 Viscosity meter   

Measuring the viscosity is an essential part of quality control for cosmetics. Some products 
must have a specific viscosity to be relevant for their purpose. For example, a lip balm must 
have a high viscosity in order to remain as a cover on the skin. Compared with body mist 
where the viscosity must be very low so that it easily spreads from the dispenser. Some 
cosmetics must have a certain viscosity to please customer expectations. Like cosmetic 
products that is described as "rich" or "luxurious" might have high viscosity while products 
described as "light" or "natural" might have low viscosity. [2][26] 
 
It is important for customer satisfaction to maintain a consistent viscosity. The viscosity can 
also effect a product’s chemical stability and its packaging over time. Therefore, measuring 
viscosity has become crucial to a successful cosmetic production. [2][26] 
 

The viscosity meter used at Sky Resources measures the viscosity at two places in the cream, 
below the middle and above. A beaker is filled with cream and then a spindle is put in the 
cream and starts to rotate approximately in the middle of the batch. First it rotates downwards 
and when it is at the lowest the viscosity meter is stopped and a value can be taken, after that it 
rotates to the top where another value is taken. Then an average is taken of the two values and 
multiplied with the correct value from a chart belonging to the viscosity meter, which depends 
on which spindle that is being used and at what speed the viscosity meter is rotating. The chart 
is seen below in figure 3. There are six different spindles that can be used, A to F. A is for 
products with very low viscosities and F is for the products with high viscosities. And the 
speed is going from 12 rpm to 0.3 rpm.  
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Figure 3 – The chart of the values to use for calculating a correct viscosity. 

2.4.4 Centrifuge 

A centrifuge is a device that uses an electric motor, electronic control system and some type of 
rotors. An object (in this project tubes) is rotating around a fixed axis, the tubes are exposed to 
a predetermined centrifugal force. The centrifugal force depends on the rotor radius and 
rotations per minute. At the same rotational speed, a longer radius gives a larger centrifugal 
force. For example depending on the temperature necessary for the centrifugation, there are 
also centrifuges with cooling and heating system. Since the range of applications is huge, there 
are several alternatives of centrifuges, rotors and other fixtures. [2][27] 

I used the centrifuge to see how stable the creams were. The centrifuge spun at 3500 rpm for 
20 minutes. After that the cream was be checked under the microscope again to see the 
difference.  

The centrifuge also stimulate aging of the cream, so after centrifugation the cream was about 
one year older. This is a way to try to predict how the cream will be in the future, if it is still 
stable or not. [28] 
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3. Implementation 

As can be seen in section 2.1 “Factorial experiment”, chart 2 I made eight different skin 
creams, all with different values on the factors in the laboratory. I also made one cream with 
Sky Resources regular values for their cream production. I measured the viscosity of the skin 
creams after 10 minutes, 24 hours, 48 hours and 1 week to see how it was increasing with time 
and if it was increasing at all or perhaps decreasing. During the weekends the viscosity was 
measured, so the time can differ a few hours for some of the creams. After 1 week the skin 
creams were studied under a microscope to see how successful the making of the emulsion 
was with the different factors. The microscope was having a magnification of 100 times. How 
successful the making of an emulsion is depends on the droplets, the smaller droplets the 
better emulsion. Furthermore the creams were centrifuged at a speed of 3500 rpm for 20 
minutes. After that the creams was studied under the microscope again to see if they had 
changed.  

I was making the creams in the order shown in section 2.2 “Factorial experiment”, chart 2, 
the first cream was manufactured with all the low values on the factors and so on.  

After all the creams were manufactured in laboratory I went to production with the cream 
factors that stabilized and had successfully emulsions. Those factors were tried for the big 
scale production to see if they can be applied with the same good result there as well. I tried 
two different homogenizers in production.  

3.1 Laboratory tests 

This section will describe the skin creams I was making in a small scale in Sky Resources 
laboratory. It will also describe if their viscosities were stable or not and how successful their 
emulsions was looking in the microscope.  

3.1.1 Skin Cream Regular 

I started by doing a cream with Sky Recourses regular values. I began with preparing the oil 
phase. I measured up Simulsol 165, GMS, Cetyl Alcohol, Cocoa Butter, Tinogard and the IPP. 
I put them all in a beaker and then I let them melt in a hot water bath. While the oil phase was 
melting I began preparing the water phase. I measured up EDTA in a beaker and then I poured 
in hot water. I poured in about 5 grams less then I was supposed to, to be able to use those 5 
grams later. The Carbopol Ultrez 10 was then sprinkled over the water surface. When the oil 
phase was melted I added the TCS-6561to minimize evaporation. The temperature on the oil 
phase was 77 ℃ and the temperature on the water phase was 70 ℃ on the edge of the beaker 
so it was a bit warmer in the middle of the beaker.  
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I homogenized the water for 4 minutes with 1000 rpm to really make sure the Carbopol Ultrez 
10 would be dissolved properly. When that was done I added the oil phase and adjusted the 
speed to 1500 rpm. Then I used the 5 grams of water I had left and poured it into the oil beaker 
to make sure that I got so much oil as possible to the blend and homogenized it for another 3,5 
minutes. The cream was then left to cool down to below 40 ℃ before the active formulas 
could be added. The active formulas are added one by one in order to see how the cream is 
changing, it does not really matter in what order the active ingredients are added but I was 
adding them in the following order, Advanced Moisture Complex, Euxyl PE 9010 and last 
Saliguard EZ. When all the active ingredients ware added pH was checked and then it is 
important that the viscosity is measured approximately 10 minutes afterword, since the 
viscosity was increase quite fast at least for the first 48 hours. After one week it is possible to 
see if the cream has stabilized, an accepted difference between the creams are about 15 % for 
the viscosity of the cream to be seen as stable. Since the pH of the creams already were at the 
right level AMP-95 was not added. 

The homogenizing speed and time were kept the same for the water phase, meaning it was 4 
minutes at 1000 rpm for all skin creams. All creams ware prepared in the same way as 
described above. Therefore, the following creams would only have their essential data 
recorded. For the regular skin cream 400 grams was made, for the creams 1 to 8, 600 grams 
was made. 
 

Skin cream regular had a pH of 5,94. The viscosities as can be seen in chart 3, showing that 
the cream has stabilized.  
 
Chart 3 – The viscosities from cream R. 

Time Viscosity Spindle rpm 
10 min 32 273 cP E 12 

24 h 44 070 cP F 12 
72 h 65 910 cP F 12 

1 week 66 495 cP F 12 
 
 
The cream was examined under microscope after one week, displaying small nice oil droplets. 
The overall impression was from the ocular inspection that cream R looked good, as can be 
seen in figure 4. A few air bubbles could be observed, though. 
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Figure 4 – Cream R under the microscope magnified 100 times. 

 

Cream R still shows small nice oil droplets in the microscope even after it has been 
centrifuged, as can be seen in figure 5. No changes were observed, the emulsion was not 
significantly affected. 
 

 
Figure 5 – Cream R under the microscope after centrifugation magnified 100 times. 

 

3.1.2 Skin Cream 1 

For the production of skin cream 1 all values were low, the homogenization time was 1 minute 
and the speed was 1000 rpm with a temperature of 50 ℃. Because of the short homogenization 
time there was no time to use the water I spared to pour in the oil beaker to get the last oil 
from there. 
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Skin cream 1 had a pH of 5,86. The viscosities as can be seen in chart 4, shows that the cream 
has not stabilized.  
 
Chart 4 – The viscosities from cream 1. 

Time Viscosity Spindle rpm 
10 min 35 685 cP E 12 

24 h 52 650 cP F 12 
72 h 66 885 cP F 12 

1 week 131 430 cP F 6 
 
 
The cream was examined under microscope after one week, displaying irregular sized oil 
droplets, as can be seen in figure 6. The bigger droplets might agglomerate and create even 
bigger droplets and then the cream will separate.  
  

 
Figure 6 – Cream 1 under the microscope magnified 100 times. 

 

Cream 1 still shows quite big oil droplets in the microscope after it has been centrifuged, as 
seen in figure 7. No changes were observed, the emulsion was not significantly affected. 
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Figure 7 – Cream 1 under the microscope after centrifugation magnified 100 times. 

 

3.1.3 Skin Cream 2 

For the production of skin cream 2 the homogenization time was high, 7 minutes, while the 
speed and temperature were low, 1000 rpm and 50 ℃, respectively. With the homogenization 
time at 7 minutes there was no problem to add the extra water with the remaining oil in the 
beaker.  
 
Skin cream 2 had a pH of 5,76. The viscosities as can be seen in chart 5, shows that the cream 
has not stabilized.  
 
Chart 5 – The viscosities from cream 2. 

Time Viscosity Spindle rpm 
10 min 34 223 cP E 12 

24 h – – – 
72 h 70 785 cP F 12 

1 week 132 210 cP F 6 
 
 
The cream was examined under microscope after one week, displaying irregular sized oil 
droplets. Some are quite big, as can be seen in figure 8. The bigger droplets might agglomerate 
creating even bigger droplets and then the cream will separate. 
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Figure 8 – Cream 2 under the microscope magnified 100 times. 

 

Cream 2 still shows quite big oil droplets in the microscope after it has been centrifuged, as 
can be seen in figure 9. No changes were observed, the emulsion was not significantly 
affected.     

 
Figure 9 – Cream 2 under the microscope after centrifugation magnified 100 times. 

 

3.1.4 Skin Cream 3 

For the production of skin cream 3 the homogenization speed was high, 2000 rpm, while the 
time and temperature were low, 1 minute and 50 ℃, respectively. In step 1 too much water 
was added, hence the addition of water was small in the second step. 
 
Skin cream 3 had a pH of 5,84. The viscosities as can be seen in chart 6, shows that the cream 
has not stabilized.  
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Chart 6 – The viscosities from cream 3. 
Time Viscosity Spindle rpm 

10 min 35 978 cP E 12 
24 h – – – 
72 h 64 350 cP F 12 

1 week 138 450 cP F 6 
 
 
The cream was examined under microscope after one week, displaying irregular sized oil 
droplets. The overall impression from the ocular inspection was however that cream looked 
quite good, as can be seen in figure 10. A few air bubbles could be observed, though. 
 

 
Figure 10 – Cream 3 under the microscope magnified 100 times. 

 

Cream 3 still shows some irregular sized oil droplets in the microscope after it has been 
centrifuged. Some of them might look a bit bigger, as can be seen in figure 11. 
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Figure 11 – Cream 3 under the microscope after centrifugation magnified 100 times. 

 

3.1.5 Skin Cream 4 

For the production of skin cream 4 the homogenization speed and time was high, 2000 rpm 
and 7 minutes, while the temperature was low, 50 ℃. For this cream there was no problem to 
add the extra water with the remaining oil to the beaker. 

Skin cream 4 had a pH of 5,87. The viscosities as can be seen in chart 7, shows that the cream 
has stabilized.  
 
Chart 7 – The viscosities from cream 4. 

Time Viscosity Spindle rpm 
10 min 34 418 cP E 12 

24 h 57 330 cP F 12 
48 h 59 670 cP F 12 

1 week 72 345 cP F 12 
 
 
The cream was examined under microscope after one week, displaying small nice oil droplets. 
The overall impression from the ocular inspection was that cream 4 looked good, as can be 
seen in figure 12. A few air bubbles could be observed, though. 
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Figure 12 – Cream 4 under the microscope magnified 100 times. 

 

Cream 4 still shows small nice oil droplets in the microscope after it has been centrifuged, as 
can be seen in figure 13. No changes were observed, the emulsion was not significantly 
affected.     
 

 
Figure 13 – Cream 4 under the microscope after centrifugation magnified 100 times. 

 

3.1.6 Skin Cream 5 

For the production of skin cream 5 the homogenization speed and time was low, 1000 rpm and 
1 minutes, while the temperature was high, 95 ℃. Because the temperature of the oil phase is 
so high, most of it was poured into the water phase. No additional water was added and the 
correct amount of water was added from the beginning. 

Skin cream 5 had a pH of 5,88. The viscosities as can be seen in chart 8, shows that the cream 
has not stabilized.  
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Chart 8 – The viscosities from cream 5. 
Time Viscosity Spindle rpm 

10 min 32 663 cP E 12 
24 h 62 010 cP F 12 
48 h 64 545 cP F 12 

1 week 115 830 cP F 6 
 
 
The cream was examined under microscope after one week, displaying irregular sized oil 
droplets. Some are quite big, as can be seen in figure 14. The bigger droplets might 
agglomerate creating even bigger droplets and then the cream will separate. 
 

 
Figure 14 – Cream 5 under the microscope magnified 100 times. 

 

Cream 5 still shows quite big oil droplets in the microscope after it has been centrifuged, as 
seen in figure 15. No changes were observed, the emulsion was not significantly affected.     
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Figure 15 – Cream 5 under the microscope after centrifugation magnified 100 times. 

 

3.1.7 Skin Cream 6 

For the production of skin cream 6 the homogenization speed was low, 1000 rpm, while the 
time and temperature was high, 7 minutes and 95 ℃, respectively. Because the temperature of 
the oil phase is so high, most of it was poured into the water phase. No additional water was 
added and the correct amount of water was added from the beginning. 

Skin cream 6 had a pH of 5,89. The viscosities as can be seen in chart 9, shows that the cream 
has not stabilized.  
 
Chart 9 – The viscosities from cream 6. 

Time Viscosity Spindle rpm 
10 min 33 930 cP E 12 

24 h 64 350 cP F 12 
48 h 66 495 cP F 12 

1 week 254 280 cP F 6 
 

The cream was examined under microscope after one week, displaying small nice oil droplets. 
The overall impression from the ocular inspection was that cream 6 looked good, as can be 
seen in figure 16. A few air bubbles could be observed, though. 
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Figure 16 – Cream 6 under the microscope magnified 100 times. 

Cream 6 still shows small nice oil droplets in the microscope after it has been centrifuged, as 
seen in figure 17. No changes were observed, the emulsion was not significantly affected.     
 

 

Figure 17 – Cream 6 under the microscope after centrifugation magnified 100 times. 

 

3.1.8 Skin Cream 7 

For the production of skin cream 7 the homogenization time was low, 1 minute, while the 
speed and temperature was high, 2000 rpm and 95 ℃, respectively. Because the temperature of 
the oil phase is so high, most of it was poured into the water phase. No additional water was 
added and the correct amount of water was added from the beginning. 

Skin cream 7 had a pH of 5,86. The viscosities as can be seen in chart 10, shows that the 
cream has not stabilized.  
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Chart 10 – The viscosities from cream 7. 
Time Viscosity Spindle rpm 

10 min 35 588 cP E 12 
24 h 64 350 cP F 12 
48 h 71 175 cP F 12 

1 week 251 160 cP F 3 
 

The cream was examined under microscope after one week, displaying small nice oil droplets. 
The overall impression was from the ocular inspection was that cream 7 looked good, as can 
be seen in figure 18. A few air bubbles could be observed, though. 
 

 
Figure 18 – Cream 7 under the microscope magnified 100 times. 

 

Cream 7 still show small nice oil droplets in the microscope after it has been centrifuged, as 
can be seen in figure 19. No changes were observed, the emulsion was not significantly 
affected.     
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Figure 19 – Cream 7 under the microscope after centrifugation magnified 100 times. 

 

3.1.9 Skin Cream 8 

For the production of skin cream 1 all values were high, the homogenization time was 7 
minutes and the speed was 2000 rpm with a temperature of 95 ℃. Because the temperature of 
the oil phase is so high, most of it was poured into the water phase. No additional water was 
added and the correct amount of water was added from the beginning. 

Skin cream 8 had a pH of 5,82. The viscosities as can be seen in chart 11, shows that the 
cream has not stabilized.  
 
Chart 11 – The viscosities from cream 8. 

Time Viscosity Spindle rpm 
10 min 48 555 cP F 12 

24 h 136 110 cP F 6 
72 h 281 580 cP F 3 

1 week 461 760 cP F 1,5 
 

The cream was examined under microscope after one week, displaying small nice oil droplets. 
The overall impression from the ocular inspection was that cream 8 looked good, as can be 
seen in figure 20. A few air bubbles could be observed, though. 
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Figure 20 – Cream 8 under the microscope magnified 100 times. 

Cream 8 still shows small nice oil droplets in the microscope after it has been centrifuged, as 
seen in figure 21. No changes were observed, the emulsion was not significantly affected.     
 

 

Figure 21 – Cream 8 under the microscope after centrifugation magnified 100 times. 
  

3.2 Production tests 

Skin cream 4 was the only cream from the laboratory that had a successful emulsion and 
stabilized viscosity. So the factors that were brought from laboratory to production were high 
homogenization time, high homogenization speed and low temperature. Two different 
homogenizers were tried in production.    
 
The homogenization speed normally used in production is maximum speed for those two 
homogenization machines so that was the speed that was used in this project as well. One of 
the reasons two homogenization machines were tried was just because of that the 
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homogenization speed cannot be regulated, therefore it was interesting to see which of those 
two machines that gave the best result with the smallest quality difference from cream 4 from 
the laboratory. Both the homogenization machines had temperature regulators, which made it 
easy for the temperature to be kept at the low temperature, 50 ℃. The formulas were exactly 
the same as it was in the laboratory creams. 7,5 kg cream was made in the first machine and 50 
kg was made in the second machine. Photos of the machines in production can be seen in 
appendix 5 and 6. Since these are much bigger machines than in the laboratory, more air 
bubbles were created in the manufacturing, so the creams that are from production always 
have to be put in vacuum straight after they are manufactured. How long they need to be 
vacuumed depends on how much air bubbles that were created.  

As can be seen in section 2.1 “Manufacturing of skin creams” the base of the cream must cool 
down until below 40 ℃ before the active formulas are added to the cream. When Sky 
Resources do their tests in the laboratory they can just put the batch in a cooler or wait until 
after lunch to continue the cream. In production on the other hand it is not that easy. The 
batches are much bigger which means they wont fit in any cooler and it will take long time for 
the big volumes to cool down without forced cooling as they currently is doing. They have 
cold water circling around some of the machines to help the cream to cool down, but that is 
only helping the edges to get colder. This is the most time consuming part of the cream 
production. [29]  

3.2.1  Skin Cream 1P 

In the production department they help me produce the cream, but the procedure is really like 
in the laboratory but in a larger scale. The lower temperature at 50 ℃ was used when 
producing this cream, a homogenization speed at 6000 rpm, which was maximum and a 
homogenization time of 15 minutes, which was considered a high time. In production the 
regular homogenization time is around 10 minutes for the small machine. The machine is 
capable of 10 kg cream, but in this attempt 7,5 kg cream was made. 

Also here the oil phase was first melted in a beaker on the side, and the water phase was 
prepared directly in the homogenization machine. The water phase was homogenized at 4000 
rpm for about 10 minutes, which was the regular time and speed. The phases was then left to 
cool down until 50 ℃. When that was done the oil phase was manually poured in the water 
phase and the homogenization speed was set to 6000 rpm and the machine controlled the 
temperature so it was around 50 ℃ for the 15 minutes. After that the cream base was left to 
cool down again until below 40 ℃ so the active formulas could be added.   

For cream 1 there was an enormous amount of air bubbles created when the active formulas 
were added so the batch had to be vacuumed for several hours.  



     
     
 
 
 

 
 

36  

Skin cream 1 from production had a pH of 5,42. 24 hours after the manufacturing the viscosity 
of skin cream 1 from production was measured (using spindle F at 12 rpm) to be 57 525 cP, 48 
hours later the viscosity was 111 930 cP. After 1 week the viscosity was measured to be 128 
700 cP (using spindle F at 6 rpm), suggesting cream 1 from production is stabilized.  

Skin cream 1P had a pH of 5,42. The viscosities as can be seen in chart 12, shows that the 
cream has stabilized.  
 
Chart 12 – The viscosities from cream 1P. 

Time Viscosity Spindle rpm 
10 min – – – 

24 h 57 525 cP F 12 
48 h 111 930 cP F 12 

1 week 128 700 cP F 6 
 

The viscosity after 24 hours corresponds well to the viscosity cream 4 had after 24 hours, after 
48 hours an 1 week the viscosities are far from the viscosities cream 4 showed. 

The cream was examined under microscope after one week, displaying small nice oil droplets. 
The overall impression from the ocular inspection was that cream 1 from production looked 
good, as can be seen in figure 22.  
 

 
 Figure 22 – Cream 1 from production under the microscope magnified 100 times. 

 

Cream 1 from production still shows small nice oil droplets in the microscope after it has been 
centrifuged, as can be seen in figure 23. No changes were observed, the emulsion was not 
significantly affected.     
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Figure 23 – Cream 1 from production under the microscope after centrifugation magnified 100 times. 
 

3.2.2 Skin Cream 2P 

For skin cream 2P the staff at Sky Recourses also assisted with the machine, but it works like 
the first machine only bigger. The lower temperature at 50 ℃ was used when producing this 
cream, a homogenization speed that was set to that machine since the speed could not be 
regulated at all for this machine and a homogenization time at 30 minutes, which is considered 
a high time. In production with this bigger machine the regular homogenization time is around 
20 minutes. The machine is capable for 50 kg cream and that was how much cream that was 
made.  

The oil phase was first melted in a beaker on the side, and the water phase was prepared 
directly in the homogenization machine. The water phase was homogenized for about 10 
minutes, which was the regular time. The phase was then left to cool down until 50 ℃. When 
that was done the oil phase was manually poured in the water phase. The machine controlled 
the temperature so it was around 50 ℃ for the 30 minutes. After that the base was left to cool 
down again until below 40 ℃ so the active formulas could be added.   

In this attempt there were a lot less air bubbles created, almost no one. Since there was so little 
air bubbles the cream only needed to be vacuumed for a couple of minutes.  

Skin cream 2P had a pH of 4,92. The viscosities as can be seen in chart 13, shows that the 
cream has stabilized.  
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Chart 13 – The viscosities from cream 2P. 
Time Viscosity Spindle rpm 

10 min 28 763 cP E 12 
24 h 50 310 cP F 12 
72 h 55 185 cP F 12 

1 week 52 845 cP F 12 
 

The viscosities from cream 2 from production correspond much better with the viscosities that 
cream 4 from laboratory had. 

The cream was examined under microscope after one week, displaying small nice oil droplets 
with some bigger droplets. The overall impression from the ocular inspection was that cream 1 
from production looked quite good, as can be seen in figure 24.  
 

 

Figure 24 – Cream 2 from production under the microscope magnified 100 times. 

Cream 2 from production still shows small nice oil droplets with some bigger droplets in the 
microscope after it has been centrifuged, as seen in figure 25. No changes were observed, the 
emulsion was not significantly affected.    
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Figure 25 – Cream 2 from production under the microscope after centrifugation magnified 100 times. 
 

3.3 What happens after? 

I have packaged the creams from the laboratory level in two beakers after they are 
manufactured. One of the beakers is kept at room temperature (25 ℃) and the other beaker is 
kept at 45 ℃. The beakers that are kept in 45 ℃ are showing how the viscosities of the creams 
will develop during the years. The heat is used to make that process faster instead of keeping 
the beakers in 25 ℃ for several years. The beakers will be stored for about 6 months. This 
means that after the 10 weeks I have been spending here are completed, the Research and 
Development department at Sky Resources will continue monitoring the creams I have 
produced to see how they are developing for about four additional moths.  
 
As one last thing I checked the viscosity for all the creams that were kept in 45 ℃, I wanted to 
see how those viscosities had developed during this time. I took all the beakers out in the 
morning to let them cool down to room temperature under the day. When they had reached a 
temperature of 25 ℃ the viscosities were checked. All those viscosities were a lot lower than 
the viscosities from the creams that had been standing at 25 ℃, which means that after the 
viscosities have stopped increasing the viscosities of the creams probably will decrease. The 
counting is that when the creams have been standing at 45 ℃ for six months it is like the 
cream has been standing at 25 ℃ for two years. The viscosities from the creams that have been 
kept at 45 ℃ can be seen in chart 14. All those viscosities are measured with spindle F at 6 
rpm. Cream R is also kept at 45 ℃ but there was not enough cream made to be able to put a 
big beaker of cream in the incubator so therefore it is not possible to check the viscosity of 
Cream R that has been kept at 45 ℃.   
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Chart 14 – All the viscosities from the creams laboratory kept in 45 ℃. 

Cream Viscosity 
Cream 1 89 310 cP 
Cream 2 84 240 cP 
Cream 3 80 730 cP 
Cream 4 106 470 cP 
Cream 5 88 920 cP 
Cream 6 87 750 cP 
Cream 7 92 430 cP 
Cream 8 121 680 cP 

 
 
The creams I have produced in the production department are pretty huge amounts of cream 
that can not be sold. But instead of throwing it away it will be given to charity or the staff at 
Sky Recourses could use it.  
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4. Result  

All the viscosities from the laboratory are summarized in chart 15.  

Chart 15 – All the viscosities from the laboratory. 

Cream 10 min 24 h 48 h 1 week 
Cream 1 35 685 cP 52 650 cP 66 885 cP 131 430 cP 
Cream 2 34 223 cP 70 785 cP 70 785 cP 132 210 cP 
Cream 3 35 978 cP 64 350 cP 64 350 cP 138 450 cP 
Cream 4 34 418 cP 57 330 cP 59 670 cP 72 345 cP 
Cream 5 32 663 cP 62 010 cP 64 545 cP 115 830 cP 
Cream 6 33 930 cP 64 350 cP 66 495 cP 254 280 cP 
Cream 7 35 588 cP 64 350 cP 71 175 cP 251 160 cP 
Cream 8 48 555 cP 136 110 cP 281 580 cP 461 760 cP 

  

The cream that shows the best emulsion and is the most stable is cream 4. Cream 4 has high 
hominization time, high hominization speed and low temperature. The high hominization 
speed and time makes up for the lower temperature and it is able to form small oil droplets for 
a stable emulsion, which is shown in the microscope. The different factors used in this project 
have an impact on the finish creams, so changing them will change the attribute of the creams. 

After the creams had been centrifuged no one of them showed really any change, not with the 
naked eye and not in the microscope. 

According to this project, one way for Sky Resources to make their cream production more 
effective is to lower the phase temperature from 80 ℃ to 50 ℃. They would have to heighten 
the hominization time and speed but the cooling time would be significantly shorter.  

The factorial experiment from the laboratory shows that almost all the factors are significant 
for the viscosity, as can be seen in figure 26. The combination of hominization time and 
hominization speed is not significant after 1 week though. The factor that affects the viscosity 
the most seems to be the phase temperature. The Y-axis is viscosity in the first diagram, and 
percentage where 1 is 100 % in the second. The error bars were calculated with 90 % 
confidence interval. 
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Figure 26 – The significance of the factors from the factorial experiment in the laboratory.  

 

In this second diagram the piles are normalized to make it easier to compare. When the piles 
are normalized, they are written in percentage form. The largest value is 1 and all other values 
in that series will be in the form X % of the maximum value. This allows a comparison of the 
measurements from the different time, as can be seen in figure 27. The conclusions of this are 
that the effect that is greatest is the one where all the bars are high. In this case, it will be the 
phase temperature just like figure 26 also showed.  

 

Figure 27 – The significance of the factors from the factorial experiment in the laboratory normalized.  
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The first cream’s viscosity from production stabilized pretty well using the factors high 
homogenizing speed, high homogenizing time and low temperature. The microscope also 
showed that the emulsion looked very successful with small oil droplets. The second cream 
from production stabilized very well using the factors high homogenizing speed, high 
homogenizing time and low temperature. The microscope showed small nice droplets but there 
was also some bigger droplets that did not look very good. After these tests there is still a 
quality difference between the products from research and development department and the 
production department even with the lower temperatures on the oil and water phases. The 
second cream from production and cream 4 from the laboratory show the smallest quality 
difference. A comparison between cream 4 from the laboratory and cream 1 and 2 from 
production can be seen in chart 16.  More tests need to be done in production department with 
different homogenization speed and time with the lower temperature to establish the result.  

 

Chart 16 – Comparison between cream 4 from and cream 1 and 2 from production.  

Cream 10 min 24 h 48 h 1 week 
Cream 4 34 418 cP 57 330 cP 59 670 cP 72 345 cP 

Cream 1P – 57 525 cP 111 930 cP 128 700 cP 
Cream 2P 28 763 cP 50 310 cP 55 185 cP 52 845 cP 
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5. Discussion 

Cream 1 to 3 all show big and irregular sized oil drops in the microscope and their viscosities 
will not stabilize as well. Both the hominization time and speed are essential for the 
stabilization of a cream with low temperature. Cream 1 had all the low values and that was not 
sufficient to break the oil into as small droplets that are needed for a stable emulsion. Cream 2 
had high hominization time but that was not enough either and only having a high 
hominization speed as it was for cream 3 was also not sufficient to break the oil droplets 
enough to make a stable emulsion with a lower temperature. To be able to make a stable 
emulsion with low temperature both the hominization time and speed need to be high as it was 
for cream 4 which become a stable emulsion. When both the hominization time and speed was 
higher than the regular values, the oil phase was broken into small droplets even though the 
temperature was low. The higher energy that then was applied for a longer time to the 
emulsion was enough time to break the oil droplets in to small colloids.     

Cream 5 to 8 with high temperature has all drastically increasing viscosities and probably no 
one of them will ever stabilize. All of them except cream 5 do show small oil droplets in the 
microscope and, the emulsions look successful but the viscosities tell another story. That could 
be because when the oils, waxes and the emulsifiers in the oil phase is heated to those 
temperatures their characteristics changes. The emulsion is successful as it looks in the 
microscope but since the characteristics have changed the cream will not stabilize. 

All the big machines in the production department is controlled and running manually so it 
becomes clear that the end result is depending on how skilled or rather how used the worker is 
to that specific machine. How careful every individual is when the oil is added is really 
important, or when the timing of the homogenization process is started.  

No one of the creams was showing any differences in the emulsion after they had been 
centrifuged. So probably they will stay stable in the upcoming time. Maybe the creams needed 
to be centrifuged with a higher speed and for a longer time to separate, but it is also possible 
that the creams will stay stable at any speed and time.   

All the viscosities from the creams that were kept at 45 ℃ showed lower viscosities compared 
to the same cream kept at 25 ℃. One possibility is that since the creams are supposed to get 
older more quickly in the incubator it shows that the creams will decrease with time so after a 
few years they will all have lower viscosities.      

It feels like it is not quite reasonable that so much became significant in the factor trials and 
the interaction effects became unexpected high, especially between 𝛽123. The error bars show 
that the readings after 48 hours is not so reliable, but I think that could depend on the 
weekends. When there was a weekend 72 hours had passed for some of the creams before the 
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reading. There were also two creams (Skin cream 2 and 3) that only had three readings instead 
of four because of the weekends and for those the viscosity after 72 hours were used for both 
the 24 hours and 48 hours value in the factorial experiment.     

The first cream from the production showed a lot higher viscosity than cream 4 from the 
laboratory. It stabilized though even if the viscosity was higher, so it still seems like it is 
possible to make a stable cream with a lower temperature.  The homogenizing time needs to be  
higher since the homogenizing speed was the same as for their regular creams with higher 
phase temperature. It is pretty hard to predict which viscosity the cream will get at this point 
though.  

The second cream from production showed a bit lower viscosity than cream 4 from the 
laboratory. It stabilized very well, which looks like it is better to produce a cream with lower 
temperature in the bigger machine. Although the droplets do not look as good as they did in 
cream 1 from production, so it is still not sure if it is possible to lower the temperature in the 
cream production. The creams need to be monitored for a longer time to see that they will not 
separate.  

More tests should be done in the production department with different homogenization times 
and speeds. At least time since they already used their maximum speed, so probably it would 
work better if the homogenizing time were even longer to maybe make up for the speed. I do 
not know if that is possible but it would be very interesting to know.  It is still a quality 
difference between emulsions made in the research and development department and the ones 
made in production department since the viscosities did not correspond between cream 4 from 
the laboratory and the two creams made in the production with the same factors.    

  



     
     
 
 
 

 
 

46  

6. Conclusion 
In the introduction “1.2 Purpose” was mentioned and the purpose of this project was to see 
which factors that had an impact of the production. There is a certain quality difference 
between the products from the research and development department and the production 
department. Then it was also interesting to see if it was possible to make the production more 
effective. This was investigated through a factorial experiment. 

The factorial experiment went well, the factors used seemed to have an impact on the result of 
the skin creams. It would have been better with more time to be able to adjust the factors, and 
to get more specific values. Also to have more time in production to try different machines 
since there were only one kind of homogenizer in the laboratory and one kind of stirrer.    

It seems possible to produce a skin cream with a lower temperature. But more temperatures 
should be examined to be able to get a more specific temperature that might give a more stable 
skin cream. There is still quite a big difference between the measurement between 48 hours 
and 1 week, it is acceptable but it could be smaller.  

The factors that was examined during this project was homogenizing time, homogenizing 
speed and phase temperatures. They all seemed to have an impact at the production.  

There were differences using the two different sized machines, where the bigger one created a 
more stable cream whereas the smaller one created a cream, which presented a better 
emulsion.   

All the skin creams made during this project will be monitored for six months altogether, to 
see how the skin creams will act with time.  
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8. Appendix 
8.1 Appendix 1 – The homogenizer  

    f    
   aa2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
The two figures above show the inner part of the homogenizer that spins to the right. 
The two figures below show the outside part of the homogenizer that spins to the left. 
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The figure above show the complete homogenizer with the two parts put together. 
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8.2 Appendix 2 – The stirrer 
 

These three figures show the stirrer that has been used in this project. 
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8.3 Appendix 3 – The viscosity meter 

 

 

 
 
 

 

 

The first one of these figures shows 
the whole viscosity meter. The 
second figure show where the speed 
was controlled. The third figure 
show where the value of the 
viscosity was read.  
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This figure below shows all the spindles, from A to F. 
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8.4 Appendix 4 – The centrifuge 
 

 
  

These three figures are of the 
centrifuge used in this project. The 
first figure shows the centrifuge 
closed, the figure also shows here 
the speed “3,5”, which means 3500 
rpm, and when this figure was taken 
it was 11 of the 20 minutes 
remaining until the centrifugation 
was done. The second figure shows 
the centrifuge open and the last 
figure is a close up on the tubes and 
where they were inserted in the 
centrifuge.    
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8.5 Appendix 5 – Small machine  
 

 
 
  

The first of these figures show the 
whole machine and where it is 
controlled. The second figure show 
the water phase in the homogenizer. 
The third figure show where the oil 
phase was melted. After the oil phase 
was melted and cooled down to 50 ℃ 
it was poured in to the water phase in 
the homogenizer.   
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8.6 Appendix 6 – Big machine 
 

 

 

The first of these figures show the 
whole machine and where it is 
controlled. The second figure shows 
the done cream in the homogenizer. 
The water phase was in alone in this 
one at the beginning just as in the 
small machine. The third figure 
show where the oil phase was 
melted. After the oil phase was 
melted and cooled down to 50 ℃ it 
was poured in to the water phase in 
the homogenizer.   
 




