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Abstract 
Antrad Medical has developed an ultra-fast blood plasma thawing device named UFT100. 

The method is based on thawing with an oscillating electrical field and unlike water baths it is 

a dry method. Fast and homogeneous thawing is achieved. This project investigates new 

possible applications where this thawing technology could be used within the clinical and 

laboratory segment. The aim was to identify existing thawing and heating methods for a 

substance that can be improved and potentially replaced with the UFT100.  

 

Data has been collected through literature research and interviews with Antrad Medical and 

specialists working in Sweden. The specialists are working within the clinical and laboratory 

field. A number of criteria for establishment of the UFT100 were set up and used as a tool for 

evaluation. 

 

The substances investigated during this project were infusion medicine, embryos, substance in 

a sampling tube, protein based pharmaceuticals, stem cells for transplantation and research, 

biobank sampling tubes, cryoprecipitate, human hepatocytes, live vaccines, API, BDS, 

intermediate and antibodies. Two applications within the clinical area are found probable, 

stem cells and cryoprecipitate. Further investigation for human hepatocytes, API, BDS, 

intermediate and pharmaceuticals is needed.  

 

Keywords: Antrad Medical, thawing, thawing methods, thawing device, heating, stem cells, 

cryoprecipitate, human hepatocytes, API, BDS, intermediate, pharmaceuticals 
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Sammanfattning  
Antrad Medical har utvecklat en ultra-snabb blodplasmaupptinare kallad UFT100. Det är till 

skillnad från vattenbad en torr metod baserad på upptining med hjälp av oscillerande 

elektriska fält. Genom detta uppnås snabb och homogen upptining. Detta projekt undersöker 

nya möjliga kliniska- och laboratorietillämpningar för upptiningstekniken. Målet var att 

identifiera substanser vars nuvarande upptining- och uppvärmningsteknik kan förbättras och 

kanske ersättas med UFT100.  

 

Data har samlats in genom litteratursökning och genom intervjuer med Antrad Medical och 

specialister som arbetar i Sverige. Specialisterna arbetar inom kliniska områden och 

laboratorieverksamheter.  Ett antal kriterier för etablering av UFT100 sattes upp och användes 

för utvärdering.  

 

Substanserna som undersöktes under projektets gång var infusionsmedicin, embryon, innehåll 

i ett provrör, proteinbaserade läkemedel, stamceller för transplantation och forskning, 

biobank-provrör, kryoprecipitat, humana hepatocyter, levande vaccin, aktiva substanser, 

läkemedelssubstanser, intermediat och antikroppar. Två tillämpningar inom det kliniska 

området ses som möjliga, stamceller och kryoprecipitat. Humana hepatocyter, aktiva 

substanser, läkemedelssubstanser och intermediat behöver undersökas vidare. 

 

Nyckelord: Antrad Medical, upptining, upptiningstekniker, upptiningsapparat, uppvärmning, 

stamceller, kryoprecipitat, humana hepatocyter, läkemedel  
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1 Introduction 

1.1 Company and Technology  
The thawing methods used at hospitals today are not optimal. In some situations, faster and 

more homogenous thawing is necessary. Antrad Medical is a Swedish high technology 

company that has developed an ultra-fast blood plasma thawing device, the UFT100. With the 

device the thawing of fresh frozen blood plasma (FFP) takes five minutes compared to 20-40 

minutes with conventional methods. The saving of time can mean the difference between life 

and death for patients with trauma or other medical conditions where there is a big loss of 

blood. Antrad Medical’s UFT100 is patented and CE-marked. The thawing method is based 

on oscillating electrical fields. Currently the technology is only used for thawing of FFP 

(Antrad Medical 2015a).     

 

The company wants to evaluate the possibility to use this technique within new thawing 

segments, that are currently unknown to them. The project was focused on the clinical and 

laboratory segment, where other substances than blood plasma need fast and uniform thawing. 

There were two different approaches. The main one was finding existing thawing and heating 

methods for a substance that could be improved and potentially replaced with the UFT100. 

The other one was to identify a potential process, meaning that a substance could be enabled 

for frozen storage if safe and fast thawing could be applied. A possibility was to use the 

technology for substances that are not initially frozen but would benefit from fast and uniform 

heating to desired temperature. This can open up for brand new applications with this 

technology.  

1.2 Aims and Objectives 
The aim was to investigate the clinical and laboratory segment to find out for which 

substances thawing and heating with this technology could be done more beneficially than 

with current technology. The project objectives were: 

 

 Identify a maximum of ten potential laboratory areas and clinical applications. 

 Set up a number of criteria that are important for the establishment of the UFT100 

within new segments.  

 Evaluate the criteria based on importance and sort possible applications according to 

them. 

 Present a table with potential areas where this technology may be applied, evaluated 

according to the criteria.  

1.3 Limitations 
The project was limited to the clinical and laboratory segment. Among possible applications a 

maximum of ten different areas were chosen with respect to the criteria for possible use of the 

UFT100. Laboratory segments in this report refer to medical laboratories while clinical 

applications refer to usage in hospitals. The project was focused on already existing 

temperature management areas but also attempt to find a new applicable market. For 

geographical reasons interviews are limited to Swedish professionals.   

 

Laboratory thawing tests and economic calculations are not included in this project. This 

would require highly educated personnel within the specific areas as well as time and money 

that was not obtainable for this project.  
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2 Background 

2.1 UFT100 Technology 
The technology for thawing of plasma with the UFT100 is based on an oscillating electrical 

field where a cassette works as a field equalizer. The frozen plasma bag is placed in the 

cassette, the cassette and shutter are thereafter closed. Before starting, the device detects 

whether the plasma bag is placed correctly. The device measures the temperature and volume 

of the plasma bag to calculate how much energy is needed for thawing. The UFT100 shows a 

notification to the user when changing of the cassette is needed. This has to be done 

approximately once every month or if plasma leakage occurs. The UFT100 can be connected 

to regular single phase 110 or 230 volts power supplies. The maximum power consumption is 

2400 watts. The UFT 100 operates in normal room temperature. The device has two 

chambers, each with room for one cassette. Both of them can be used at the same time 

(Antrad Medical 2016a). See figure 2 for front view of the UFT100.  

 

 

 
Figure 2. The UFT100 with the hatches open showing two thawing cassettes 

(Antrad Medical 2016b) 

 

The UFT100 has an introductory price per unit of 14 900 EUR (about 138 000 SEK). The 

consumable cassettes cost 2600 EUR (about 24 000 SEK) per UFT100 per year.1 The life 

span of the UFT100 is approximately 7-8 years.2 

2.1.1 Components  
The device is equipped with a power supply, a frequency generator, an amplifier and an 

antenna. The radio waves caused by the electromagnetic field are used in this application for 

injection of energy and thereby thawing, while the magnetic part of the field is negligible. The 

radiated energy is absorbed mainly by ions and to a limited extent by proteins (Antrad 

Medical 2016c). 

 

The UFTs outer parts are made of steel, while the cassette is all made of plastic. The plasma 

bags contain 180-300 ml (Antrad Medical 2016c). See table 1 & 2 for sizes of the device and 

cassette.  

 

 

                                                 
1 Fredrik Forslund, COB Antrad Medical, email the 10th of May 2016. 
2 Kurt Högnelid, CEO Antrad Medical, email the 15th of April 2016. 
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Table 1. Size of the UFT100                   Table 2. Size of the cassette 

   (Antrad Medical 2016c)                         (Antrad Medical 2016c) 

 

2.1.2 The Field Equalizer 
The cassette works as a radio field equalizer, and the cassette contains deionized water which 

surrounds the blood plasma bag. Since the dielectric constant of blood plasma and water are 

fairly similar, it is possible to avoid boundary effects (non-uniform thawing on the edges) and 

enable homogenous and even thawing or heating. The cassette is a disposable and needs to be 

replaced once every month due to the deionized water diffusing. The choice of frequency is 

crucial to avoid the phenomena of standing waves (the reinforcement and cancellation of the 

field). Standing waves can cause energy concentration and risk of overheating. A frequency 

with a wavelength twice as long as the distance between the walls of the chamber is chosen. 

That choice of frequency excludes the risk of standing waves. The system uses the frequency 

135.5 MHz which corresponds to a radio wavelength of about 30 cm (Antrad Medical 2016a). 

 

The electrical field originates from the antenna to the surrounding metal walls, which act as 

the opposite pole. The oscillating field thaws the blood plasma. During the process external 

pressure is applied from above, which results in an alteration of the field, hence the varying 

electrical field and the varying pressure mixes the fluid and the ice which leads to more 

uniform thawing. The pressure also helps compressing unwanted air pockets between the 

blood plasma bag and the surrounding water (Antrad Medical 2016a). 

2.1.3 Advantages with UFT100 technology and frozen storage 
The technology is developed to make the thawing process faster and easier for the user. If the 

plastic bag with plasma breaks the cassette can instantly be replaced with a new one without 

any spill outside of the cassette. In contrast to methods using water baths the UFT100 uses a 

dry method which minimizes bacterial growth. There is a display on the UFT100 showing 

information such as time left until the substance is thawed, if the bag is placed correctly and if 

anything goes wrong during the process. The thawing time is considerably shorter; five 

minutes compared to 20-40 minutes with other methods. The transfer of energy to the 

substances that need thawing is optimized by an impedance matching unit, which allows for 

high amounts of energy to be passed into the frozen substance in a short time. This allows for 

a rapid thawing process. The technique has led to less discarded plasma since the ultrafast 

thawing makes just-in-time use of the UFT100 possible (Antrad Medical 2016d).  

 

Storing plasma and other biomaterials in a frozen stage is preferred. The speed of reaction in 

the material that leads to degradation is reduced. This increases the shelf life (period of time 

the product is fresh and useful) of the substance. Frozen storage also decreases the risk of 

bacterial growth and eliminates transport related impact such as shaking or foaming (Kohle & 

Badkar 2011).  

 

Size of the UFT100: 

Width 690 mm (27.2 inches) 

Height 415 mm (16.3 inches) 

Depth 415 mm (16.3 inches) 

Weight 44 kg (97 pounds)  

Size of the cassette: 

Width 213 mm (8.4 inches) 

Height 77 mm (3.0 inches) 

Depth 224 mm (8.8 inches) 

Weight 1.5 kg (3.3 pounds)  
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2.3 Problem with existing thawing devices 
The most commonly used thawing device today is the water bath. A huge problem with water 

baths is bacterial contamination. The water baths are rarely cleaned and therefore the water 

can be contaminated (Biocision 2014a). If the substance is frozen in a plastic bag the 

contamination could be caused by breaks and pinholes in the plastic (UKBTS 2015). Instead, 

if a sample tube is used for the freezing of a substance the holder can easily tip over in the 

water bath or contaminated water can splash into the sample tube by mistake (Biocision 

2014a). Using dry thawing methods is preferable to reduce contamination risk (Merkel & 

Trieu).  

 

Fast thawing can be of major importance and a problem is that currently used thawing devices 

are too time consuming. One example is that access to life-saving frozen blood products must 

be fast enough to ensure patient requirement (Haemonetics 2015).  

 

When thawing cells, it is important that the thawing process is rapid to make sure a high 

proportion of the cells survive (ThermoFisher Scientific 2015a). 

 

Thawing methods based on microwave technology that are used today are fast, but have a 

great disadvantage. Due to the microwaves the substance is selectively heated and zones with 

higher temperature occur, so called hot spots. This may damage the proteins or other parts of 

the substance while heating (Hillyer 2007, p.196).  

2.4 Brief explanation of investigated substances 
The term substance in this report refers to substances used in the clinical and laboratory 

segment. 

 

Stem cells: Stem cells are undifferentiated cells and can divide into specialized cells an 

unlimited number of times. They are widely used for research today and as a treatment for 

leukemia where hematopoietic stem cells are transplanted (Knut & Alice Wallenberg’s 

Foundation). 

 

Biobank sampling tubes: A biobank consists of human samples in biobank sampling tubes. 

They can be stored until further notice or a predetermined time for research purpose (Åsberg, 

2014). The tubes can contain for example blood, plasma, urine, serum, cerebrospinal fluid or 

DNA/RNA extraction.3 

 

Cryoprecipitate: Cryoprecipitate is derived from fresh frozen blood plasma (FFP). The 

precipitate is extracted during centrifugation of plasma and has a higher concentration of 

coagulation factors than FFP (Karolinska University Laboratory, 2014). Cryoprecipitate can 

be transfused if a patient suffers from a massive loss of blood. In Sweden it is mainly used for 

children (SSTH 2014  

 

Human hepatocytes: Human hepatocytes are liver cells. When being isolated from the liver 

they are useful for in vitro studies of metabolism, transporter activity and drug interactions 

(ThermoFisher Scientific 2015b). 

 

                                                 
3 Karolin Bergenstråhle, Application specialist Uppsala Biobank, email the 25th of April 2016. 

http://tyda.se/search/unlimited?lang%5B0%5D=en&lang%5B1%5D=sv
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Live vaccines: Live vaccines are derived from bacteria and viruses that have been weakened 

under laboratory conditions. They stimulate an immune response when given to a patient 

(WHO 2016a).   

 

Active Pharmaceutical Ingredient (API), Bulk Drug Substance (BDS) and Intermediate: 
API is a substance or mixture that is used in the manufacturing of a pharmaceutical. The API 

is responsible for the pharmacological activity of the drug. A BDS becomes an API when 

used in the processing of a drug. An intermediate is a material produced during the synthesis 

of an API. Intermediate is not included in BDS. Further processing of the molecular structure 

has to be performed before the intermediate becomes an API (Registrar Corp 2016).  

 

Antibodies: Antibodies are proteins used by the immune system to identify and neutralize 

bacteria and viruses (Mandal, 2014).  The Human Protein Atlas is one example of a project 

that works extensively with antibodies and proteins.4  

 

  

                                                 
4 Klas Linderbäck, Technician the Human Protein Atlas, email the 21st of April 2016.  
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3 Materials and Methods 

3.1 Phase 1: Initial literature research 
To investigate possible applications for the UFT100, substances that are stored frozen or as 

fluids were identified through literature studies on the Internet. Key words when searching 

were ‘thawing’, ‘heating’, ‘frozen storage’, ‘water bath’, ‘medicine’, ‘cells’, 

‘pharmaceuticals’ and ‘biotechnology’. The main focus was to find substances that are frozen 

today. A maximum of ten different substances were selected. A greater number of 

applications would have given a less detailed study. Technical information and economic 

facts about the UFT100 was provided by Antrad Medical. 

 

Today’s thawing methods for the substances were identified and problems with the existing 

methods were examined. The first phase was done to give an overview of substances that 

need thawing.  

3.2 Phase 2: Processing of information 
The information collected in the literature research was discussed with Antrad Medical’s 

CEO, Kurt Högnelid. If found that current thawing technologies are well-functioning and 

cheap the application was rejected.  

 

To identify the most relevant applications a number of specialists within the field of 

biotechnology and pharmaceuticals were contacted. The specialists selected were working in 

Sweden at renowned hospitals, institutes and laboratories. They were asked what is stored 

frozen in their field, how the substance is packaged and if they have experienced a thawing 

process that is not optimal.  

   

The most relevant substances to thaw with the UFT100 were evaluated according to a number 

of criteria. The criteria were set up with respect to the special properties of the UFT100 and 

factors for a successful implementation. A discussion with employees at Antrad Medical took 

place and final adjustments of the criteria were made. The criteria are placed in order of 

importance from one to five, where one is the most important criterion. The criteria can be 

found in Appendix I. The criteria are a tool to evaluate which substances should be 

recommended to Antrad Medical.  

 

Complementary information research about thawing and storage of the remaining substances 

has been carried out. Focus was to search for drawbacks with the substance’s current method. 

General information about the substances was searched for to be able to divide the possible 

applications in reasonable areas. In the project the areas were broad in the beginning to give 

an overview of the thawing market. Successively they were delimited during the project 

according to how they are defined in the literature. Table 3 and 4 in section four contains the 

resulting substances. 

3.3 Phase 3: Evaluation of substances 
To evaluate how the areas conform with the criteria, specialists within the further investigated 

areas were contacted. At least one specialist within the fields stem cells, biobank sampling 

tubes, cryoprecipitate, human hepatocytes, live vaccine, drug components (API, BDS, 

intermediates) and antibodies were contacted. The specialists were asked how well their 

substance corresponds to our criteria. They were asked to motivate why they thought it 

corresponded or not. The answers are collocated in a table in section four.   
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The answers in the table were discussed and a conclusion concerning the possibility for an 

establishment of the UFT100 in the specialized field was drawn.  
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4 Results 
The substances investigated during this project are infusion medicine, embryos, sampling 

tubes, protein based pharmaceuticals, stem cells for transplantation and research, biobank 

sampling tubes, cryoprecipitate, human hepatocytes, live vaccines, API, BDS, intermediate 

and antibodies. No potential process was found that could enable for a non-frozen substance 

to be frozen if fast thawing with the UFT100 was possible.  

4.1 Rejected applications 
Some substances were excluded from further investigation. For heating of infusion medicine 

other solutions were better designed to meet thawing requirements. Examples of this is the 

Belmont Rapid Body Infuser RI-2 (Belmont 2015) and the Barkey S-line (Barkey 2016). The 

Belmont Rapid Infuser RI-2 is already used around the world in operating rooms, emergency 

and critical care, military hospitals et cetera (Belmont 2015). In discussion about the findings 

with Antrad Medicals CEO Kurt Högnelid thawing of infusion medicine with the UFT100 

was rejected.  

 

Another possible application that was excluded was the thawing of frozen embryos for in-

vitro fertilization. The method used today, cryopreservation and vitrification, seems satisfying 

(Vitrolife 2015). To outcompete this technology with the UFT100 would require extensive 

testing and lots of money. In consultation with Kurt Högnelid this area was rejected.  

 

The application of thawing a substance in a sampling tube was rejected. The cost of buying an 

UFT100 would require several sampling tubes to be thawed at the same time. The thawing of 

one sampling tube can already be done for a lower cost than with the UFT100. For example, 

with the ThawSTAR CFT2, costing 1595 USD (Biocision 2014b).   

 

Protein based pharmaceuticals was examined as a possible area but not enough information 

was found. Pharmaceutical companies did not reply to the questions asked.  

4.2 Possible applications 
The answers from the short interviews are presented in table 3 and table 4 below. The top row 

shows the substances found possible for thawing with the UFT100. In the first column 

volume and storage are followed by the criteria.   

 

Table 3. Further investigated substances. 

Substance 

 
Stem cells 

(transplantation) 

Stem cells  

(research) 

Biobank sampling 

tubes 

Cryoprecipitate 

 
Volume per unit 80-140 ml (Lenhoff et. 

al. 2008) 

About 1 ml.7 10-1000 µl5 10-20 ml (Hillyer 2007, 

p.270).  

Storage Stored in bags for 

treatment. Kept frozen 

for storage.6   

 

For research they are 

stored in sampling 

tubes. Kept frozen for 

storage.7 

If frozen, storage 

temperature is from -

20°C to -196°C in 

liquid nitrogen (Izsler 

Biobank, 2016). 

It is stored in a bag at 

temperature less than  

-30°C (Karolinska 

University Laboratory, 

2014). 

1. Is fast thawing 

important?  

Yes, it has to be done 

within a few minutes.6 

Yes, preferably within 

two minutes.7  

Fast thawing would 

save time but is not 

life-dependent. Good 

Yes, used in emergency 

care (BJH 2004, p.21). 

Fast thawing essential 

                                                 
5 Ulrika Zagai, Project Coordinator Dept. of Medical Epidemiology and Biostatistics Karolinska Institutet, email 

the 21st of April 2016. 
6 Sofia Frändberg, Specialist Dr. Stem Cell Laboratory and Umbilical cord blood Bank Sahlgrenska University 

Hospital, email the 2nd of May 2016. 
7 Petter Woll, Assistant Prof. Dept. of Medicine Karolinska Institutet, email the 29th of April 2016. 
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for productivity but 

maintaining good 

quality is more 

important than doing it 

faster.3 

to keep the levels of 

FVIII (blood clotting 

protein). Time until 

transfusion should be 

as short as possible (4-

6 hours maximum).8  

2. Does the substance 

need to be 

homogenously thawed 

under controlled 

conditions? 

Yes.6 Yes.7 Yes.3 Yes.
8
 Hot spots should 

be avoided (BJH 2004, 

p. 18).  

3. Is it safe for the 

substance to be 

thawed? 

There is a risk with 

thawing. Stem cells 

from the patients are 

stored in liquid 

nitrogen in a protective 

solution, DMSO to 

minimize hazardous 

risk with thawing.9 

The thawing is a 

critical phase. The cells 

are frozen in 10% 

DMSO solution, this 

can have a toxic effect. 

The time in 10% 

DMSO has to be 

minimized.7 

Freeze-thaw cycles can 

affect the substance. 

For example, proteins 

in serum are sensitive 

to the freeze-thaw 

process. 5  

During the freeze-thaw 

process there is a risk 

of the substance 

becoming pathogen and 

causing transfusion 

transmitted disease. 

“Cryoprecipitate has 

been withdrawn from a 

number of European 

countries due to safety 

concerns” (Levy 2014, 

p.1389-1405).   

4. Is the UFT100 

competitive compared 

to existing solutions? 

 

 

The most common 

existing solution is 

37°C water bath 

(Eriksson 2015). 

Other thawing methods 

are investigated 

(Becherucci et al. 

2015). Due to the risk 

of contamination dry 

thawing methods like 

the WSCFD Stem Cell 

Fast Thawer (KW 

2016) and Barkey 

plasma therm has been 

developed. Barkey 

Plasmatherm is used at 

Sahlgrenska University 

Hospital.6 

Water baths are widely 

used today. Another 

method is incubation in 

an incubator at 37°C.7 

See section 2.3 for 

disadvantages with 

water baths. No need 

for faster thawing than 

with current method.7  

Today’s method is 

thawing in room 

temperature or with 

block heaters. The 

thawing process can be 

improved. If thawing 

with UFT100 can be 

done without affecting 

the quality of the 

sample, it would be a 

better method. A 

disadvantage of current 

method when several 

sampling tubes are 

thawed at the same 

time is inhomogeneous 

thawing.5  

Today’s methods are 

water bath, dry ovens 

and microwave ovens, 

where the dry methods 

are preferred (BJH 

2004, p.18). See 

section 2.3 for 

disadvantages with 

water baths. At 

Karolinska Institutet 

Barkey Plasmatherm is 

used.
8
 Cryoprecipitate 

is mainly replaced by 

pharmaceuticals in 

Sweden, but used in 

other countries.10 

5.  Is there a need for 

this substance in the 

future? 

In research and clinics 

stem cells are widely 

used. There are many 

potential areas for stem 

cell usage in the future 

(National Institutes of 

Health, 2015). 

In research and clinics 

stem cells are widely 

used. There are many 

potential areas for stem 

cell usage in the future  

(National Institutes of 

Health, 2015). 

A majority of the 

samples and reagents in 

biobanks needs 

freezing and thawing.  

Likely to be needed in 

the future.5 

Cryoprecipitate is 

rarely used in 

Sweden11, but in the 

UK and Germany. 

Requests for thawing 

of cryoprecipitate has 

been put forward to the 

company. 12  

 

  

                                                 
8 Stella Larsson, MD, PhD Karolinska University Hospital, email the 11th of May 2016. 
9 Olle Ringdén, Prof. Karolinska Institutet, email the 2nd of May 2016. 
10 Bengt Ekermo, Dr Clinical Immunology and transfusion medicine Linköping University Hospital email the 9 th 

of May 2016. 
11 Jan Säfwenberg, MD, Akademiska University Hospital email the 11th of May 2016. 
12 Kurt Högnelid, CEO Antrad Medical email the 9th of May 2016. 
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Table 4. Further investigated substances. 

Substance 

 

Human 

hepatocytes 

Live vaccine API, BDS, 

Intermediate 

Antibodies  

Volume Sampling tubes: 1,6 ml, 

3,8 ml and 14 ml. 

Bags: 50 ml13  

About 0,5 ml (Drain, 

Nelson & Loyd, 2003) 

Depending on 

substance. From ml14 to 

hundreds of litres 

(Lonza 2011). 

About 2 ml.4  

Storage Hepatocytes are stored 

frozen in both sampling 

tubes and smaller 

bags.13  

 

Most vaccines are not 

frozen and stored 

between 2° - 8°C.15 For 

research and 

development some 

vaccines are frozen.16 If 

an inactivated  vaccine 

gets frost it is useless.15 

Depending on volume 

stored in bags or large 

cryovessels (Lonza 

2011). Celsius-Pak 

bags are designed for 

the purpose of freezing 

and thawing BDS 

(Sartorius 2016)  

Antibodies are kept in 

cryo tubes at 4 °C, -

20°C or -80°C. They 

are never frozen and 

are stored in a solution 

with a cryoprotectant, 

50 % glycerol. The 

reason is to avoid 

freeze-thaw cycles that 

can harm the 

antibodies.4 

1. Is fast thawing 

important? 

Yes (Mediatech Inc. 

2012). 

No.15 Not primary focus.14 No.4 

2. Does the substance 

need to be 

homogenously thawed 

under controlled 

conditions? 

 

Yes.17  No.15  Yes. Thawing under 

controlled conditions is 

of importance and it is 

requested.14 

No thawing needed.  

Avoid freeze-thaw 

cycles if possible.4 

3. Is it safe for the 

substance to be 

thawed? 

The thawing process 

today is not reliable, 

many variables cannot 

be controlled.13  

High risks associated 

with the freeze-thaw 

process.18  

Repeated freeze-thaw 

cycles affect the 

substance.14 

No thawing needed.4 

4. Is the UFT100 

competitive compared 

to existing solutions? 

Water baths are 

currently used.17 See 

section 2.3 for 

disadvantages with 

water baths. There is a 

request for more 

controlled and 

homogeneous 

thawing.13 The 

UFT100 can likely 

fulfil these 

requirements.  

Currently thawed on 

ice.16 No advantages of 

using the UFT100. 

Current thawing 

method is water bath, 

put in room 

temperature or in a 

fridge.14 If better 

quality after thawing is 

received the UFT100 

might be beneficial. 

The possibility of 

planning ahead makes 

fast thawing a non-top 

priority.19    

No need for the 

UFT100.  

5.  Is there a need for 

this substance in the 

future? 

Used for 

biotransformation 

studies, likely to be 

used in the future 

(Wilkening, Stahl & 

Bader 2003). 

The usage of vaccines 

will likely increase. 

Research is done to 

develop vaccines that 

are easier to administer, 

not need cooling and 

stored in other package 

forms (TCPP 2016). 

The global market for 

pharmaceuticals is 

expected to keep rising 

(WHO 2016b) 

Antibodies are used in 

decease diagnostics and 

therapy. It is one of the 

fastest growing 

technologies for 

analysis of 

biomolecules (Mandal 

2012).   

                                                 
13 Ewa Ellis, Laboratory Director Karolinska Institutet, email the 2nd of May 2016. 
14 Joke Rotticci-Mulder, Team Manager Purification Development Cobra Biologics, email the 26th of April 2016. 
15 Lasse Bang Petersen, Supply chain coordinator Statens Serum Institut email the 21st of April 2016. 
16 Peter Liljeström, Prof. Dept. of Microbiology, Tumor and Cell Biology Karolinska Institutet, email the 19th of 

April 2016. 
17 Pawel Baranczewski, Researcher Dept. of Pharmacy Uppsala University, email the 26th of April 2016. 
18 Ulrika Winterbacke, Dr. VaccineDirekt, email the 22nd of April 2016.  
19 Vilhelm Ek, Drug Product Manager Sobi, email the 5th of May 2016.  
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4.3 Analysis of result 
Table 5 below is a compilation of the two tables in section 4.2.  The answers are abridged to 

yes, no and maybe based on discussion of the answers from the interviews.   

 

Table 5. Compilation of table 3 and 4 with the answers abridged to yes, no and maybe. 
Substance Stem cells 

trans-

plantation 

Stem 

cells 

research 

Biobank 

sampling 

tubes 

Cryo-

precipitate 
Human 

hepato-

cytes 

Live 

vaccine 
API, BDS, 

Inter-

mediate 

Anti-

bodies 

1. Is fast thawing 

important? 
Yes Yes Maybe Yes Yes No Maybe No 

2. Does the substance 

need to be homogenously 

thawed under controlled 

conditions? 

Yes Yes Yes Yes Yes No Yes No 

3. Is it safe for the 

substance to be thawed? 
Maybe Maybe Maybe Maybe Maybe No Maybe No 

4. Is the UFT100 

competitive compared to 

existing solutions? 

Yes No Maybe Yes Maybe No Maybe No 

5. Is there a need for this 

substance in the future? 
Yes Yes Yes Maybe Yes Yes Yes Yes 
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5 Discussion 

5.1 Possible applications  
To establish the UFT100 within new areas it is important that this either saves lives or money. 

The cost of the device is significantly higher than many current methods, but the balance 

between cost and benefit has to be considered. The water bath method that is used for several 

applications has been successfully replaced with the UFT100 for FFP. This indicates the 

possibility to replace similar processes. When it comes to blood plasma, the possibility of 

saving lives outweighs the high cost of the device. A new application similarly has to 

outweigh the cost. This can also be achieved through advantages in terms of less discarded 

substance, less working hours spent thawing substances, easier usage and cleaning.    

5.1.1 Applications with potential 
Stem cells, cryoprecipitate, human hepatocytes, API, BDS and intermediate are areas with 

potential for implementation of the UFT100. 

 

Stem cells need both fast and homogeneous thawing, which are the two most important 

criteria. For research it might be difficult to use the UFT100 because the thawing is done in a 

sampling tube and in small volumes. For clinical use of stem cells the volume is larger and 

benefits patients similarly to today’s thawing of FFP. There are existing devices that combine 

thawing of plasma and stem cells. This indicates that the UFT100 could also be used for stem 

cells. Stem cells for transplantation are stored in bags which is preferable for establishment on 

the market. A demand for a dry thawing method exists and other companies have already 

developed dry thawing devices. This proves the need of a new method, but can also lead to a 

competition among the different thawing devices. The advantage with the UFT100 is 

hopefully increased cell viability due to the thawing quality, less working hours spent thawing 

the cells, faster and easier cleaning of the device if leakage occurs.  

 

Cryoprecipitate is an application with potential outside of Sweden because of the similarities 

with plasma, frozen storage in bags and enquiries set out to Antrad Medical. What makes 

cryoprecipitate a somewhat uncertain area is the reduced usage due to risk of transfusion 

transmitted diseases. To adjust the UFT100 to the cryoprecipitate market might take some 

time. The time might still be shorter than for other possible applications due to comparable 

characteristics with plasma. Risks are that the substance is being replaced by pharmaceuticals 

(fibrinogen concentrates). This is what has happened in most parts of Sweden. On the positive 

side for usage of the UFT100 is the demand for a dry thawing method and the possibility to 

save lives with faster treatment. An economical advantage is less discarded cryoprecipitate 

due to just in time thawing.  

 

Another possible area is thawing human hepatocytes. Fast and homogeneous thawing is 

crucial and can be fulfilled with the UFT100. Clinical tests would need to be carried out to 

make sure the human hepatocytes are not affected by thawing. In what proportion storage is 

done in bags compared to storage in sampling tubes needs to be further researched. The main 

advantage of UFT100 establishment on the market is controlled homogeneous thawing. This 

hopefully leads to better quality of the hepatocytes.  

 

For API, BDS and intermediate the industry is huge and diversified. When contacting 

employees within the industry, work tasks differ from working with volumes ranging from 

millilitres to litres. If a specific BDS is identified in need of the UFT100, this substance can 

still be stored in different volumes and forms depending on specific use. This makes it hard to 
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adjust the UFT100 in this field. The substances being thawed are different from company to 

company and therefore it is hard to identify potential customers and substances.  

5.1.2 Not probable applications 
Stem cells for research, biobank sampling tubes, live vaccines and antibodies are unlikely for 

Antrad Medical’s purposes. Concerning live vaccines and antibodies no request for another 

thawing method was found during this project, neither was fast and homogeneous thawing of 

great importance.  

 

Stem cells for research and biobank sampling tubes are found more likely than live vaccines 

and antibodies. Stem cells need homogeneous thawing, but not necessarily faster thawing than 

today. Because of the small volume there are other fast ways to thaw the substance. Thawing 

with the UFT100 would lead to a high cost per volume of substance being thawed with a 

possible gain in quality and smoother thawing process. The gain might be too small for clinics 

and laboratories compared to the cost. Consequently, stem cells for research are dismissed for 

UFT100 application. Biobank sampling tubes are thawed several tubes at the same time and 

therefore inhomogeneous thawing is a problem. The problem comes to thawing the tubes all 

at the same time. If possible to thaw the content altogether in a plastic bag and thereafter 

divide it into sampling tubes the UFT100 may be used. For several tests though the contents 

of the tubes cannot be mixed.      

 

All the substances in this section (5.1.2) are stored in sampling tubes in small aliquots. Today 

the UFT100 is designed to thaw substances stored in plastic bags. It might be possible to 

redesign the UFT100 to thaw substances in sampling tubes, but then the mixing massage 

function would not work properly. Designing a water cassette suited for sampling tubes would 

be another problem. The two problems could lead to inhomogeneous thawing with boundary 

effects. If it is possible to adjust the UFT100 for thawing of sampling tubes, these applications 

could be possible.  

5.2 Choice of Method 
The method of using surveys was rejected in favor of interviews. The reason for preferring 

interviews is that answers can be followed up and further questions can be asked. A 

disadvantage of using surveys is that shorter and less prudent answers will be given. 

Interviews can be conformed depending on the interviewed person’s area of knowledge and 

working experience. The focus was to get qualitative answers from experts rather than a large 

number of answers from less qualified persons. To have time to investigate all the possible 

areas qualitative answers were preferred.  

 

The five criteria chosen were considered most important by Antrad Medical and us. The first 

and second criterion where considered most important. If fast and homogeneous thawing is 

not needed, other cheaper solutions are already available. The third criterion is more 

important than the fourth criterion. If the substance is affected by thawing it can never enter 

the market. Considering the fourth criterion, it is the next step in the establishment process.  

  

To have an economic criterion would have been beneficial, but having just one criterion 

would not be sufficient, rather a full economic analysis is needed. This analysis should 

include not only the price for UFT100 compared to current method but also saved money in 

working hours spent thawing, life time of the device compared to existing solutions, 

possibility for the company to afford the solution, money saved due to less discarded 

substance et cetera. The economic conditions differ from situation to situation. The budget, 

the size of the organization, number of patients and occasions were thawing is needed varies. 
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Worldwide as well as regional use of the substance would need to be identified. A full 

economic analysis is better done by a financial analyst. The focus in this project was chosen 

to give Antrad Medical an overview of possible substances. The economic calculus can be 

done later for the substances considered most promising by Antrad Medical.  

5.3 Limitations 
Every specialist asked did not reply. A greater number of replies would have given a wider, 

more reliable perspective of the market demand. During the project not all possible substances 

were identified. The time frame was a limiting factor.   

 

Some of the rejected substances might be suited for Antrad Medical’s thawing technology if 

the packaging was done differently. The possibility to change the packaging from sampling 

tubes and vials to bags has not been investigated.  

 

A substance considered from the beginning of the project was protein based pharmaceuticals. 

Parts of pharmaceuticals are frozen, which means there might also be pharmaceuticals stored 

frozen. Without earlier detailed knowledge about pharmaceuticals and with few answers from 

pharmaceutical companies it was difficult to find out which substances the technology could 

apply to. Therefore, the area protein based pharmaceuticals was rejected. There might be a 

need, although it was not found in this project. 

 

No potential process where a non-frozen substance could be frozen, if fast thawing was 

available, could be found. Maybe the right persons were not identified or perhaps the 

questions to bring out the answer were not asked. The wide range of non-frozen substances 

made it difficult to find satisfying answers. The extra cost to freeze the substance needs to be 

taken into account as well.   

5.4 Positive and negative aspects of the UFT100 
From an ecological point of view, it would be better if the cassette did not have to be changed 

as often. A dilemma is that Antrad Medical makes money per sold cassette and it is thereby an 

economical condition for them. The extra cost for cassettes could be compensated with less 

working hours spent on thawing.  

 

The UFT100 is ISO 13485 certified and thereby fulfil fundamental environmental 

requirements. In the future a certification to ISO 14001 (environmental management) would 

increase the company’s credibility within the environmental area. The environment and 

sustainable development are highly topical issues in today’s society and it is important for the 

company to show that they take action and care.  

 

When it comes to energy supply the UFT100 is environmental friendly. The alternative 

method using a water bath requires a lot of hot water and thereby a lot of energy, while the 

UFT100 uses the energy more efficiently. A negative aspect is the choice of material. The 

UFT100 contains more steel than competitive solutions. The cassette is made of polyethylene 

and since it needs to be changed several times per year this results in a great amount of waste. 

The plasma bags thawed today are made of PVC. During use phthalates diffuse from the bag. 

A positive aspect with the UFT100 is that the thawing is fast, which means less time for 

phthalates to diffuse. Similar aspects have to be considered when thawing other substances.  

 

A new thawing method has to be proved through expensive, numerous tests. This is time 

consuming and requires the company to find sponsors. There are regulations restricting areas 

such as tests on cells and embryos. From an ethical perspective those tests are harder to get 
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authorisation to do and face an opposition. A risk and negative aspect for establishment could 

be that it requires too much money or take too long time.  

 

There are clinical areas such as cryoprecipitate and stem cells where treatment can be 

improved using the UFT100. Faster treatment with cryoprecipitate can mean faster recovery 

and even that lives can be saved in emergency situations. Increased stem cell viability after 

thawing results in better treatment and faster recovery. From a societal perspective faster 

recovery reduces costs related to hospital visits.  

 

Stem cells and blood from patients are limited resources. Therefore, careful handling and as 

little as possible of the substance being discarded is important. Concerning pharmaceuticals, 

the problem with discarded substance is mainly the cost. Ethically it is more important to 

reduce discarded stem cells and blood. The intention is to minimize the number of medical 

interventions.  

5.6 Further investigations needed 
If the UFT100 is adjusted to thawing other substances than plasma, the patent might need to 

be complemented. Funding options for a new project needs to be further investigated. The 

funding needs to cover clinical trials as well as marketing. A complementary market analysis 

has to be done in Sweden and other countries if a new application is chosen.  

 

API, BDS, intermediate and protein based pharmaceuticals all require deep knowledge about 

pharmaceuticals. To obtain this knowledge Antrad Medical would benefit from collaboration 

with researchers and pharmaceutical companies. For establishment within this area further 

investigations are needed.     

 

  



16 

 

6 Conclusions 
This study has investigated new applications of Antrad Medical’s thawing technology and 

applications within the clinical area are found probable. Stem cells are a probable application 

due to need for fast, homogeneous thawing and other existing combined plasma and stem cell 

thawing devices. Cryoprecipitate is also found a likely application for use of the UFT100 

because of the similarities with plasma, enquiries from companies and the need of fast 

thawing in emergency care.  

 

Further investigations are needed for human hepatocytes, API, BDS, intermediate and 

pharmaceuticals. Investigations for human hepatocytes include tests of the quality after 

thawing and how widespread the storage in bags is. For API, BDS, intermediate and 

pharmaceuticals a substance that obtains higher quality with fast and homogeneous thawing 

needs to be identified. In this project no such substance was found.   
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Appendix I – Criteria for implementation of the UFT100 
 

1. Is fast thawing important? Does the substance need fast thawing? Does the UFT100 save 

time compared to today’s methods?  

 

2. Does the substance need to be homogenously thawed under controlled conditions? 

 

3. Is it safe for the substance to be thawed? Are there any effects on the substance after 

thawing with current methods? What are the risks associated with thawing? 

 

4. Is the UFT100 competitive compared to existing solutions? What is the current thawing 

method? Are there many market participants today? Advantage of UFT100 compared to 

existing solution?  

 

5. Is there a need for this substance in the future? Is the substance likely to still be frozen and 

thawed in a couple of years? Is there a demand/market in the future?  
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