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ABSTRACT
Technology procurement, procuring something that is not on the market but
which is desired by healthcare, formed the starting point of this project.
PVC-free blood bags for red blood cells are not on the market but are
demanded by the majority of county councils in Sweden. The purchasers
group is composed of representatives from these county councils and reinforced by experts. New bags are desired since PVC needs plasticizer to be soft
and today’s plasticizer DEHP is classified as a reproductive toxin. Demanding
PVC-free bags means avoiding risks with other plasticizers as well as avoiding
environmental problems with PVC.
In this one-year project we have performed a feasibility study using blood
bags as a case study. The objectives are to stimulate the development of a
PVC-free blood bag and to investigate whether it is possible to do so through
technology procurement.
The project’s activities have included setting a requirements specification,
performing a market analysis, increasing demand and investigating the pot
ential of a range of procurement alternatives.
As a result, we have a common requirements specification and seven county
councils have signed a Letter of Intent to buy blood bags if they fulfil the
requirements specification, after testing at Karolinska University Hospital,
at a reasonable cost.
Investigation of technology procurement generally shows great potential,
but resources are necessary to promote innovation initiatives from small public
bodies.
The market analysis shows that there is no product readily available and
that economic and technical barriers persist. In theory, it is technically feasible,
but the lead time for full PVC replacement is long. Clear customer demand
is essential and an enlarged purchasers group would have an important role.
Regulation could act as a catalyst in making PVC replacement go faster.
In the case of blood bags, technology procurement is not deemed feasible
since a product is too far from market introduction. A joint project is recommended to demonstrate that it is economically and technologically feasible to
produce a PVC-free blood bag that satisfies healthcares requirements.
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SAMMANFAT TNING
Teknikupphandling, att upphandla något som inte finns på marknaden, men
önskat av hälso- och sjukvård var utgångspunkten för det här projektet.
PVC-fria blod påsar för röda blodceller finns inte på marknaden men
efterfrågas av majoriteten av Sveriges landsting. Representanter från de här
landstingen tillsammans med experter utgör beställargruppen. Nya blodpåsar
önskas eftersom PVC kräver mjukgörare som i dag utgörs av 30–40 procent
DEHP, vilken är klassad som reproduktionstoxiskt. Att efterfråga PVC-fria
påsar betyder att vi undviker risker med alternativa mjukgörare enligt försiktighetsprincipen.
I ettårsprojektet har en förstudie utförts med blodpåsar som ett pilotfall.
Målet är att stimulera utvecklingen av PVC-fria blodpåsar och undersöka om
det är möjligt med teknikupphandling.
Aktiviteterna har varit att fastställa en kravspecifikation, göra en marknadsanalys, öka efterfrågan samt undersöka möjligheterna med olika upphandlingsalternativ.
En gemensam kravspecifikation är fastställd och sju landsting har undertecknat ett Letter of Intent med den avsikten att köpa blodpåsar om de upp
fyller kravspecifikationen efter testning av Karolinska Universitetssjukhuset
till ett rimlig pris.
Teknikupphandling ger generellt stora möjligheter att påverka, men resurser
behövs för att främja innovationsinitiativ av små offentliga aktörer.
Marknadsanalysen visar att det inte finns någon produkt tillgänglig och att
det finns ekonomiska och tekniska barriärer. Det är teoretiskt möjligt att erhålla en PVC-fri blodpåse, men tiden för fullständig utfasning av PVC är lång.
En tydlig efterfrågan är vital och en utökad beställargrupp skulle där spela
en viktig roll. Lagstiftning kan fungera som en katalysator för att påskynda
utfasningen av PVC.
Vad gäller fallet blodpåsar är teknikupphandling inte en möjlig väg eftersom en produkt är långt från marknadsintroduktion. Ett samarbetsprojekt
rekommenderas för att visa att det är ekonomisk och tekniskt möjligt att
producera en PVC-fri blodpåse som uppfyller hälso- och sjukvårdens krav.
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ASTM

formerly known as the American Society for Testing and
Materials, product standards

CE

Conformité Europénne, product labelling

DEHP

Di(2-ethylhexyl) phthalate

FCP

Forward Commitment Procurement

HCWH

Health Care Without Harm

HF

High Frequency

IPR

Intellectual Property Rights

ISO

International Organization for Standardization

FCP

Forward Commitment Procurement

LVFS

MPA’s own Code of Statutes, Läkemedelsverkets föreskrifter

MPA

The Medical Products Agency is the Swedish national authority
responsible for regulation and surveillance of the development,
manufacturing and marketing of drugs and other medicinal
products. Läkemedelsverket

NHS

National Health Service (in UK)

NIC

National Innovation Centre (UK)

NUTEK

The Swedish National Board for Industrial and Technical
Development, now Swedish Agency for Economic and Regional 		
Growth, Tillväxtverket

OJEU

Official Journal of the European Union

PCP

Pre Commercial Procurement

PIN

Prior Indicative Notice

PVC

Polyvinyl chloride

REACH

Registration, evaluation, authorisation and restriction of chemicals
(Regulation EC 1907/2006)

SALAR

Swedish Association of Local Authorities and Regions, SKL

SBRI

Small Business Research Initiative

SEMCO

Swedish Environmental Management Council, MSR

SP

SP Technical Research Institute of Sweden

SVHC

Substances of Very High Concern

TFEU

Treaty on the Functioning of the European Union

WSP

WSP operates as a specialist in the property, transportation and
infrastructure, environment and energy and management and
industrial sectors providing a full range of services from planning
through to design, implementation and maintenance

Vinnova

A Swedish Governmental Agency for Innovation Systems

1. introducion

1. INTRODUCTION
1.1 What is Technology Procurement?
Technology procurement, procuring something that is not on the market,
makes an impact due to a group of purchasers placing common demands.
Technology procurement satisfies a need for a new product; this may be a
system, process or service, or a more physical product. The definition of technology procurement depends on its purpose, though this project uses the same
definition as the Swedish Energy Agency used when promoting energy efficient
innovations. Technology procurement is “a bidding process to stimulate and
promote the development and market introduction of a new technology”.

Figure 1. The various stages of technology procurement, based on the definition
of the Swedish Energy Agency

When technology procurement works it is a powerful tool for transforming the
market and steering development.
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Based on picture by Hans Nilsson, www.fourfacts.se
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Figure 2. Market transformation

In this project, the purpose is to direct the market towards non-toxic products
and services by using a PVC-free blood bag as a case study.
More about technology procurement in previous projects is available in the
form of two reports [1, 2].

1.2 Background
The idea behind this project originated in a previous project about technol
ogy procurement for a non-toxic environment. One identified area in which
technology procurement could make a difference was the healthcare sector.
The healthcare sector procures large quantities of plastic consumables that
may contain hazardous substances, as well as causing considerable amount of
waste.
This project’s working group, the purchasers group, consists of represent
atives from most of the county councils in Sweden and is reinforced by experts.
One of the experts is Dr. Hans Gulliksson, Department of Clinical Immun
ology/Transfusion Medicine at Karolinska University Hospital, Stockholm,
Sweden. Other experts are consultants in the evaluation of medical devices,
polymer chemistry and eco-toxicology.
Vinnova1 has financed this feasibility study, which started in October 2009
and ended in September 2010.

1. A Swedish Governmental Agency for Innovation System.
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1.3 Formation of the purchasers group
The formation of the purchasers group started during the project Technology
Procurement for a Non-toxic Environment.2 Invitations were sent out to all
the procurement managers and environmental managers in Swedish county
councils. They were invited to learn more about using the technology procurement tool for phasing out hazardous substances. Interest varied among the
county councils, but several attendants were motivated from the very beginning. During the first three meetings the meaning of technology procurement
had to be explained several times. The term technology procurement first led
to assumptions that it was about procuring technology rather than a method
for procuring new solutions that were not already in existence.
The formation of the purchasers group was facilitated through an existing
national group3 that works with phasing out chemicals from healthcare products. They possess an awareness of environmental problems in healthcare and
had listed products where they wanted substitution to occur.
The initial group wanted a practical case to work with and, after the Blood
Bags case was selected, commitments increased. The group started working
with the three first steps of technology procurement in parallel: a feasibility
study, formation of a purchasers group and a requirements specification. In the
feasibility study, a literature survey and minor market analysis was performed.
The purchasers group was strengthened by expanding the county councils
representation, as well as adding specific expertise.
In the interval between March 2008 and October 2009, some of the people
in the group changed workplace so new recruitment was needed. Most county
councils were interested in the project, but some could not spare resources.
Some choose not to participate at all and some wanted to join but take part
passively.
The majority of the county councils are represented in the group and 8–10
active people is optimal when working together in meetings. Before the project
started, experts in eco-toxicology, evaluation of medical devices in market
innovations were procured. After three months, an expert in substitution and
biopolymers was recruited and, finally, we needed support in performing and
writing the market analysis.
We succeeded in getting the purchasers group we were striving for: a
motivated group that represented the majority of the county councils and was
supplemented with excellent expertise.

2. The project period was September 2006 to March 2008.
3. National Substitution Group for Non-toxic Healthcare.
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2. THE CASE
2.1 The selection
Annually, 450,000–500,000 conventional blood containers for whole blood
collection are used in Sweden. In Karolinska University Hospital, 80,000
blood bags made of PVC were purchased during the year 2004, containing 6.4
tonnes of the phtalate DEHP.4 Replacing the current blood bag with a PVCfree alternative would create a substantial decrease in DEHP flow.
When selecting blood bags as a case we started with environmental and
health issues including volumes and hazardous properties according to the list5
from the National Substitution Group for Non-toxic Healthcare.6
We then looked into different issues before choosing blood bags as a case.
We asked the following questions:
Is it possible to achieve a new blood bag by ordinary procurement? No
Are there alternatives on the market? No
What impact would success have? Global market means a huge effect
Is there a probability of success? Yes, examples from R&D exist [3].
Should we choose a simple or difficult case? It would be best to choose a
simple case to promote technology procurement, but the determining factor
was the group’s motivation for phasing out PVC from blood bags. Blood bags
are a complex case, as besides environmental properties there are requirements
for functionality, quality, safety, user friendliness and compatibility with external equipment.

2.2 History
Up until the 1950s, glass bottles were used for storing whole blood. Two
serious problems associated with use of glass bottles were inadequate sterility,
leading to blood contamination, and the presence of air bubbles that could
lead to severe complications during blood transfusion. The Americans began
to use plasticised PVC bags in the Korean War, around 1950. The first mention
of plastic blood bags in literature was in 1952 using polyvinyl resin.
The advent of the plastic blood-collection bag was a significant break
through in the history of blood collection and blood transfusion. Blood bags
were also important to the development of ambulatory medicine. Up until
the 1980s, blood bags were manufactured almost exclusively from PVC with
DEHP as a plasticiser. The value of DEHP/PVC lies in the combination of
its mechanical and barrier properties, coupled with the ease of fabrication,
4. di-(2-etylhexyl)-phtalate
5. www.msr.se/PageFiles/1595/substlista_web.pdf
6. www.msr.se/en/Upphandling/Kemikalier/Substitutionsgruppen/
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including the bonding of several components in medical devices, and it’s relatively low cost. DEHP/PVC fulfils all performance criteria regarding stability,
transparency, resilience, welding/bonding and storage. Virtually all medical
devices made from PVC utilise DEHP, including intravenous tubing for blood
collection and infusion.

2.3 Transfusion Medicine
Blood transfusion is among the most important life-saving medical treatments
in western countries. Blood is transfused as individual blood components after
separation from whole blood. The individual components: red blood cells,
platelets, and plasma, are prepared using sterile blood bags containing an additive solution. These blood components are used for different purposes. White
blood cells are generally removed from blood components, but are sometimes
used for very specific transfusion treatments.
Red blood cells (erythrocytes):
The main function of red blood cells is to distribute oxygen to body tissues
and to carry waste carbon dioxide back to the lungs. Red cell transfusions are
used to replace heavy blood loss (e.g. trauma, surgery, childbirth) or to correct
severe anaemia caused by inadequate bone marrow function (e.g. chemotherapy, leukaemia and thalassaemia).
Platelets (thrombocytes):
These small cells are crucial in stopping bleeding and initiating blood coagul
ation. Platelets are used primarily for treatment of haematological malignancies.
Plasma
Plasma is the transportation medium for blood cells and a variety of other
substances. Plasma is used for transfusion at massive bleeding events and for
specific purposes. However, most plasma is used for fractionation into blood
products such as albumin.
Blood bags must withstand large variations in temperature (–70°C to +120°C)
but also centrifugation. The tubings connecting different blood bags must be
designed for welding, both for sealing and for sterile connecting to other tub
ing. Blood bag systems are the fundamentals for worldwide blood supply by
”conventional” blood donation. More than 90 percent of all blood donations
are processed in systems that have up to six different integrated blood bags
with different functions [4]. Detailed regulations exist regarding transfusion
medicine, which in Europe is based on EC directives.
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2.4 Known Risks and Benefits of DEHP in Blood Bags
Approximately 30–40 percent of the bags consist of the DEHP plasticiser [5].
A wide body of research undertaken over many years has shown that DEHP
can leach out of PVC, resulting in exposure to body tissues and fluids [6]. How
much leakage occurs depends on a number of factors, including the lipids content in the blood, the storage time and the temperature [7]. DEHP is classified
as a reproductive toxin [8, 9]. Risks are severe in sensitive groups, such as
neonate and chronically ill individuals. High exposure patients include adults
undergoing long-term haemodialysis that involves PVC tubing and other components, patients requiring extensive blood or blood product transfusions and
patients undergoing extensive parenteral nutrition or extracorporeal membrane
oxygenation [10]. Safety concerns over DEHP leaching from PVC blood bags
have driven the search for substitute materials in medical devices.
A key benefit is that DEHP has a conservatory effect on the red cells. Therefore, stored erythrocytes, red blood cells, have a longer shelf life than those
in containers made of alternative materials and meet the international norms
whereby the degradation of red blood cells cannot be higher than 0.8 percent
[7]. This is one reason why DEHP/PVC has been difficult to replace.
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3. THE PROJECT
3.1 Objectives
One objective of the project is to stimulate the development of a non-PVC
alternative to existing blood bags for red blood cells. We want a blood bag that
will not be harmful to health and the environment, according to our requirements, and which also fulfils existing requirements for performance and safety.
The other objective of the project is to find the best prerequisites for
performing an actual technology procurement of non-PVC blood storage
and blood handling.
The third, more general, objective is to pave the way for more technology
procurements.

3.2

Organisation

Project owner

Financier

Purchasers group
Healthcare

R&D
Healthcare
Suppliers

Steering committee

Sub-suppliers

Figure 3. Project stakeholders

The working group in the project, the purchasers group, consists of represent
atives from a majority of county councils in Sweden and is reinforced by
experts in eco-toxicology, market and innovation, polymer chemistry, testing
medical devices and blood transfusion medicine.
The major financier is Vinnova and the project owner is Jämtland County
Council.
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Members from the county councils attending the meetings were Anna
Longueville (Västernorrland), Lena Zetterholm (Gävleborg), Hans Gulliksson
(Karolinska University Hospital), Anne-Marie Vass (Karolinska University
Hospital), Mariann Eriksson (Örebro) Erika Andersson (Örebro), Anki Randeblad (Norrbotten), Gunilla Falk (Region Västra Götaland), Karin Sundberg
(“five-leaf clover”7) Jonas Köping (Jegrelius/Jämtland) and project manager
Lena Stig (Jegrelius/Jämtland). Other members are from Kalmar, Kronoberg
and Jönköping county councils.
The expert members of the group are: Andreas Englund (Imago Catena),
Magnus Hedenmark (Hedenmark ecoprofits), Benny Lyvén (SP Technical
Research Institute of Sweden), Bjarne Högström (Polymerfront AB), Justin
Jeffs (Verde Invest) and Hans Gulliksson (Karolinska University Hospital).
The steering committee members are Ann-Mari Fineman (Vinnova), Peter
Wenster (SALAR), Sven-Olof Ryding (SEMCO), Agneta Persson (WSP), Anna
Hildebrand (Jämtland County Council), Fredric Kilander (Jämtland County
Council) and Erik Noaksson (Jegrelius).
The steering committee has an advisory role and supports the purchasers
group when decisions have to be made.

3.3 Activities
The four main activities of the project are divided into: demand, requirements
specification, procurement alternatives and the market. The activities rely on
each other and have been run in parallel.
Demand involves the anchoring process for the project’s objectives and
demands, meaning disseminating information, gaining support and approval.
How do we increase the demand? How do we show the demand?
In setting the Requirements Specification we have looked into EU regul
ations concerning medical devices and standards and tests linked to legislation.
The objective was to set a realistic requirements specification aimed at nontoxic blood storage and blood handling.
In the activity called Procurement Alternatives, the legal prerequisites for
performing technology procurement in Sweden have been investigated. One
issue is the opportunity to provide financial incitements and reduce risk.
Different alternatives for proceeding after this phase have been compared as
regards their advantages and disadvantages [11].
The market activity means performing a market analysis to understand
the market potential for developing a suitable replacement product, in order
to formulate a realistic set of specifications/requirements and to determine
whether and how to proceed after this project. All the market information
obtained as part of the project has been compiled in one report [12].

7. Includes five county councils purchasing together; Dalarna, Sörmland, Västmanland,
Örebro and Uppsala.
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3.4 Work Flow
During the project, seven purchasers group meetings and three steering committee meetings have been held.
At the first purchasers group meeting we went through the project’s object
ives, organisation, goals and planned activities. One important purpose of
the first meeting was to get to know each other and to find the motivation for
working together.
At the following meetings, the status of ongoing activities was presented
and new activities were planned. During meetings there have been discussions
concerning the approval process in Sweden, market incentives, regulations and
requirements specifications, among other things. Specific assignments have
been performed in between meetings.
The group also visited Huddinge Blood Centre to get a clearer understand
ing of the existing handling of blood bags.
A combined steering committee and purchasers group meeting was held on
18 March 2010. At the meeting, the purchasers group presented the project’s
status. Hans Gulliksson described the situation of plastic in blood bags from
the perspective of transfusion medicine and Benny Lyvén described the regulat
ions regarding medical devices in Europe. Jonas Köping described the opport
unities for county councils to provide financial incentives to suppliers based on
Swedish legislation. The conclusions of the meetings were that the project was
doing well, but has a difficult task in demanding a complex product.
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4. THE DEMAND
4.1 Why we demand a PVC-free Blood Bag
• How do we gain support for our demand?
• How do we show the demand to suppliers?

There are several reasons why there is a need for a replacement bag. Blood
bags that are 30–40 percent DEHP are used in healthcare throughout the
world, thus exposing patients to this substance through medical treatment.
DEHP is classified as a reproductive toxin and is listed in the Reach candidate
list of Substances of Very High Concern (SVHC) [9]. The directive [13] regard
ing medical devices emphasizes the risks of using DEHP in devices for sensitive
groups.
One option would be to demand a PVC blood bag with a plasticizer other
than DEHP. The problem with such an approach is that another plasticizer
could produce new problems. In line with the precautionary principle it would
be irresponsible to substitute one substance with another substance whose
effects are not known. Demanding a PVC-free blood bag thus means avoiding
new plasticizers.
Several county councils have been working toward phasing out PVC for a
number of years. For example, Stockholm County Council took the decision
to phase out PVC in 1997. As members of Healthcare without Harm8, some
county councils are committed to phasing out PVC.
The lifecycle impacts are shown in figure 4. After blood bags have been
used they are incinerated. Depending on the incinerator, dioxins, greenhouse
gases and other substances are emitted and this is a problem on a global scale.
Meanwhile, when landfilled, PVC’s toxic additives, such as cadmium, lead,
organotins, and phthalates, can leach into landfill water.

8. A non-profit organisation, working for a healthcare section that does no harm.
www.noharm.org/europe/about/
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Chlorine

Additives –
DEHP, Lead, Cadmium

Landfill –
Leaching of Toxins
into Water and Soil

Feedstock –
Ethylene dichloride –
Vinyl chloride monomer
(Carcinogens)

PVC Production

PCV Use –
DEHP Exposure
Recycling –
<1%

Biproducts –
Dioxins, Furans, PCBs
Biproducts –
HCI, Heavy Metals

Incineration

Figure 4: Lifecycle impacts of PVC [14].

A successful phase out of a PVC-free blood bag would mean approximate
2,000 tonnes less DEHP in the world, a better working environment for both
manufacturers and hospital employees and, last but not least, less patient
exposure.
In order to argue for the benefits of a new product compared to the risks of
the existing product, we need ways to calculate the long-term health risks and
benefits.

4.2 Letter of Intent
A Letter of Intent is crucial in providing the suppliers with information about
the intentions; i.e. the participating county councils’ intentions. A county
council is a politically administered organisation governed by the county
commissioners. Organisationally, the county council director is positioned
under the county council’s commissioners and is the highest responsible nonpolitician.9 A Letter of Intent has to be signed by someone who has a mandate
to make the necessary decisions. The signing of a Letter of Intent introduces
a number of interesting questions, such as who should sign, what they should
sign and why they should sign it.
Identifying the person best suited to sign the Letter of Intent has been done
by the members of the purchasers group. This is easier by a group that consists
of members from the county councils, since they are aware of the chain of
command and of the political conditions in each of their own county councils.
In a Letter of Intent the signers’ intent has to be clear enough to be taken
seriously by the manufacturers; trust is an essential element. The manufactur
ers must trust the intention of the signers. In county councils that have PVC

9. Organisational description in general terms.

17

blood bags – a pilot case to stimulate eco-innovation within the healthcare sector

policies, the anchoring process is a less demanding since they already support
the cause. The existence of a PVC policy also helps gain trust since it shows
that the county council is serious about the PVC issue. In county councils that
do not have their own PVC policies, the issue can be delicate. Some county
councils are members of organisations, such as HCWH, that advocate the
phasing out of PVC, which also helps with the trust issue.
The question has proven to be somewhat sensitive. Since there are no alternatives to the current PVC blood bag, some of the professionals in transfusion
medicine have advocated a careful approach. One must not forget that blood
transfusion is a vital part of modern healthcare and saves many lives, lives that
would not be saved without the use of blood bags. Under those circumstances
the transfusion of DEHP, although not liked, is tolerated.
The Letter of Intent10 has been signed by Gävleborg County Council,
Uppsala University Hospital, Jämtland County Council, Jönköping County
Council, Kronoberg County Council, Örebro County Council, Region Västra
Götaland.

4.3 Petition
Since manufacturers expressed doubts that the Swedish market is interesting
enough from a financial perspective, support for the cause has been sought
internationally. The project manager and one of the experts attended the
CleanMed conference in 2010, representing the project with a poster11 and
seeking support through the signing of a petition.12 Around thirty representatives from different countries and organisations signed the petition.
Contacts have also been made with European representatives from Healthcare without Harm.13 One of the proposed ideas has been to establish contact
with representatives from healthcare organisations in the neighbouring Nordic
countries, the UK and the Netherlands. Due to limited resources both financially and time-wise, these initiatives have not been realized.14
The petition has been signed by 40 organisations worldwide and the
petition will continue after the project ends. The organisations are listed in
appendix 5.

10. See appendix 2.
11. See poster in appendix 3.
12. See appendix 4.
13. See www.noharm.org.
14. More about further cooperation under 8.3 Further Cooperation within the Purchasers
Group.
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5. REQUIREMENTS SPECIFICATION
• What regulations govern medical devices in the EU?
• What are the requirements?

5.1 Legislation concerning blood bags and blood
Legislation that covers the handling and usage of blood stipulates what quality,
performance and safety measures are required from a blood bag.
5.1.1 Legislation concerning blood

The end users of blood bags, hospitals and clinics, are governed by strict
regulations for the handling and usage of blood. This is regulated in Swedish
legislation by SOSFS 2009:28 and LVFS 2010:2. To be able to comply with
these regulations, all products used when handling blood must be of a high,
precise quality.
5.1.2 Legislation concerning medical devices

For a medical device to be commercially sold within the EU, the product has
to be CE marked. The basis of the CE marking of medical devices is found in
directive 93/42/EEC, supplemented by the latest changes in 2007/47/EG. The
EU directive is put into Swedish legislation by the medical products agency15
and the latest directive is found in LVFS 2009:18. The legislation is based on a
risk-based evaluation of the product and aims at there being no unsafe med
ical devices on the market. LVFS 2009:18 has a list of essential requirements,
which has 13 different requirements that products have to fulfil. Also, depend
ing on the inherent risk of a medical device, the devices are put into different
classes. Class I products are considered to be of low risk and class III products
are potentially high risk products. A blood bag is classed as a class IIb product, a product with a potentially above medium risk associated to it. Products
that fall into class IIb needs to be reviewed by an authorised body before the
product is put on the market.
To produce a safe product, LVFS 2009:18 states a number of requirements
that have to be covered, ranging from a product-specific risk evaluation,
quality systems for production, post-marketing surveillance systems, clinical
tests etc. The use of standardized tests and procedures is recommended to
fulfil all these requirements. Standards from the International Organization
for Standardization (ISO) and ASTM International are commonly used and,
by following specific standards, certain requirements in national legislation are
fulfilled. There are several general standards that could be applied to a range
of medical devices, but in the case of blood bags there are product-specific
standards available, the ISO 3826 series. The ISO 3826 1:2004 (Plastics col15. MPA,Läkemedelsverket.
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lapsible containers for human blood and blood components – Part 1: Conventional containers) and ISO 3826 3:2006 (Plastics collapsible containers
for human blood and blood components – Part 3: Blood bag systems with
integrated features) cover a lot of tests that must be performed on blood bags.
The standards also list, in Annex ZB, the correspondence between the ISO
standard and Directive (European Directive 93/42/EEC) and, if all the criteria
listed in the standard are fulfilled, the essential requirements corresponding to
the scope of the standard should be complied with.
According to the current legislation there is no ban on PVC blood bags that
contain DEHP, but since 2010 such products should be clearly marked with a
symbol explaining that they contain DEHP.

5.2 Setting the Requirements Specification
One of the first activities the purchasers group did to learn more about the
product was to visit Huddinge Blood Centre and see the preparation of blood
components.

5

1

2

KEY
1. Sampling device
2. Collection bag

3

4

3. Empty transfer bag
4. Transfer bag with additive solution
5. Leucocyte filter

Figure 5. A normal set of blood bags.

A preliminary requirements specification was used as a working document.
A requirements specification was established. The complete document is
presented in appendix 1.
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6. THE PROCUREMENT ALTERNATIVES
• What are the legal prerequisites for performing a technology
procurement?
• What are the alternatives and how do they differ?

6.1 Legal Framework
6.1.1 The Swedish Local Government Act

Local government and county council actions are governed by the Swedish
Local Government Act. The scope of competence is defined in the Swedish
Local Government Act, Chapter 2 Section 1:
Municipalities and county councils may themselves attend to matters
of general concern which are connected with the area of the municip
ality or county council or with their members and which are not to be
attended to solely by the state, another municipality, another county
council or some other body.
There are three prerequisites: general concern, connection to the area of the
municipality or county council or with their members, and the matter must
not be supposed to be solely attended to by the state or some other body. In the
government bill the reasoning behind the statue is elaborated.
General interest is to be assessed on the basis of whether or not it’s approp
riate, suited to the purpose or reasonable, which makes it difficult to interpret.
One clear consequence of the provision is that support given to individual
members is prohibited unless allowed under another act.16
The meaning of the principle of localization which is made apparent by the
phrasing, “connected with the area of the municipality or county council or
with their members”, is that the matter must be connected to the area in which
the municipality or county council acts. The principle is not absolute in the
sense that there are no exceptions; it is supposed to be adapted due to popul
ation movements and suchlike. Examples put forward in the government bill as
acceptable are involvement in establishments and land tenure in other municip
alities’ areas if these engagements are necessary for the members of their own
municipality. Involvement outside Sweden’s border could even be seen as being
within its scope.17
The last prerequisite, not to be attended to solely […], restrains the local
government or the county council from concerning themselves with matters
such as foreign and defence policy [20]. For example, a municipality’s decision
to purchase air defence material has been declared void [21].
16. Government bill 1990/91:117, p. 148.
17. Government bill 1990/91:117, p. 149.
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There are relevant provisions in the Swedish Local Government Act, Chapter 2 Section 8, regarding local government and municipal relationships with
individual enterprises. The use of financial incentives also brings the Local
Government Act Chapter 2 Section 8 to the fore:
Municipalities and county councils may take steps for the general prom
otion of enterprise in the municipality or county council.
Individualised support may be given to individual enterprises only if there
are very strong grounds for doing so.
It is clear that individualised support cannot be given to individual enterprises
unless there are very strong grounds for doing so; the Government bill emphasizes that the main rule is that individualised support is not allowed. An
exception to the main rule is when a municipality or a county council takes
action to guarantee a minimum level of service. Support to petrol stations
or hotels in areas where there are no alternatives are used as examples in the
bill.18 The prerequisite of very strong grounds is to be interpreted in the light
of the main principle of non-involvement.19 The actual scope of the prerequis
ite is not clearly defined; the lawmaker has left it in the hand of the judges.20
An action of individualised support will not only be assessed based on who
receives the support, but the actual outcome of the support will also be taken
in to account.
How this affects the use of financial incentives in technology procurement
is not clear. The use of financial incentives clearly involves an element of support. One could also argue that the support is of an individual character. Since
individualised support only can be given to enterprises if there are very strong
grounds for the action, the scope of the prerequisite is of great importance.
The question is what reasons would be acceptable as very strong grounds. One
possibility would be to point to the environmental and health issues and argue
that there are great benefits for society and that market incentives have not
been strong enough to trigger development. In the Government bill [19] neither
health nor environmental issues are used as examples of very strong grounds,
however the lawmakers emphasize that very strong grounds can be adapted
to the development of society.21 One could argue that environmental issues are
not a matter for municipalities or county councils, but there are indications
from the EU that the public sector as a whole is expected to be a role model in
the energy area [22]. Since municipalities and county councils, obviously, are
part of the public sector they are expected to set a good example on some en
vironmental issues. However, environmental concern is not exclusively a matter for the state. Another angle of approach would be the health issues, which
would have a more apparent connection to the county council’s area. It is not
clear what is needed to meet the prerequisite of very strong grounds.

18. Government bill 1990/91:117, p. 34.
19. See above, p. 35.
20. Government bill 1990/91:117, p. 153.
21. See above, p. 153.
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During the work on this project, differing opinions on whether the use of
financial incentives are legally acceptable or not have been expressed. Those
who doubt its legality put forward the argument that the use of individualised
support is only to be used if there are very strong grounds for doing so, and
that very strong grounds is a prerequisite that is difficult to meet.22 Those who
are of the opinion that it might be possible to use financial incentives in pub
lic procurement argue that since the financial incentives are available to any
company that takes part in the procurement process, there is no individualised
support and therefore the Local Government Act, Chapter 2 Act 8, does not
apply.23
6.1.2 The Public Procurement Act

During the analysis, there has been no provision found in the Public Procurement Act that explicitly prohibits the use of financial incentives. The main
purpose of the Community rules in the field of public procurement has been
described by the European Court of Justice as being “the free movement of
services and the opening-up to undistorted competition in all the Member
States” [23]. The Swedish Competition Authority is of the opinion that public
procurement regulations also exist to make sure that public funds are used in
the best way possible, by taking advantage of the competition [24].
One objection put forward regarding the use of financial incentives has
been that it would be in conflict with the aim of the regulation. Those advocat
ing that opinion claim that the use of financial incentives would result in the
authority spending more money than necessary and thus not using public
funds in the best way possible. The main objection to that point of view would
be that financial incentives are used when the manufacturers have been unwilling or unable to develop or introduce a product with the sought-after performance. Since all producers with a product that meet the requirements are
eligible for the financial incentives, it is difficult to see in what ways compet
ition, in the context of a public procurement, would be distorted. Of course all
of the fundamental principles of public procurement must be respected.
6.1.3 State aid

The provisions dealing with state aid are rather comprehensive. The legal
definition of state aid can be found in article 107(1) of the Treaty on the
Functioning of the European Union (TFEU):
Save as otherwise provided in the Treaties, any aid granted by a Member
State or through State resources in any form whatsoever which distorts
or threatens to distort competition by favouring certain undertakings or
the production of certain goods shall, in so far as it affects trade between
Member States, be incompatible with the internal market.

22. Personal communication with legal counsellors at the Swedish Association of Local
Authorities and Regions, as well as Jämtland County council.
23. Personal communication with current contact person for SS LIP.
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There are exceptions to article 107(1) in article 107(2), such as aid that has
a social character (2 a) and aid to make good the damage caused by natural
disasters or exceptional occurrences (2 c). Certain other kinds of state aid are
also exempted from the EU regulation. Article 2(2) of Commission Regulation
(EC) No 1998/2006 [25] exempts state aid up to a certain amount: “The total
de minimis aid granted to any one undertaking shall not exceed EUR 200000
over any period of three fiscal years.” As is apparent from article 2(2), aid not
exceeding EUR 200,000 over three fiscal years can be exempted, but there are
also other conditions in article 2(3–5) that have to be met.24
Different arguments could be made about whether the rules regarding state
aid are a barrier to the use of financial incentives or not. Obviously, an ordin
ary public procurement performed in accordance with EU regulations and
with respect for the principles of the Treaty does not constitute state aid. The
argument could be made that a technology procurement done in a transparent
and open manner according to the procurement rules would be treated the
same way. The Swedish Association of Local Authorities and Regions expressed some concerns about the use of financial incentives in a technology procurement and their compliance with regulations of state aid. A Vinnova report
expressed the opinion that the technology procurements carried out by the
Swedish Energy Agency would be seen as being in conflict with the EU state
aid rules [26]. Whether the regulations on state aid are applicable or not, there
are exemptions from the regulations on state aid that are interesting, primarily
those of de minimis aid.
As is the case with the blood bags, some products might be too far from the
market and in need of more R&D work before a technology procurement can
be carried out. In that case there might be other exemptions from the regul
ations on state aid that would be of interest [27].

24. Mainly formal requirements.
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Dissemination

6.2 Different Innovation Procurement Methods

Regular Procurement

Figure 6. General illustration of procurement methods in time

Different products may actualise different approaches depending on time
needed for research and development.
FCP: Forward Commitment Procurement,
PCP: Pre Commercial Procurement.
6.2.1 Technology Procurement
6.2.1.1 HF BALLAST

In 1991, NUTEK, the Swedish National Board for Industrial and Technical
Development, started a project that aimed to promote the development of an
HF Ballast with less energy consumption than the existing alternatives. The
Swedish government financed experts and the administration of the buyers
group. An HF Ballast is a part that starts and operates fluorescent lamps. A
buyers group consisting of NUTEK, private and public companies was formed
and drafted the performance specifications. The buyers group guaranteed
to purchase a volume of 26,000 units of HF Ballast. This was a volume five
times greater than the total volume sold on the Swedish market in the previous
year.25 There were also additional financial incentives; companies that submitted a fully presented proposal containing an interesting tender received SEK
100,000 to develop a prototype and the government helped the winner with
some marketing.26 Intellectual property rights (IPRs) remained with the prod
ucer, which was normal procedure.27 The Ramboll report suggests that leaving
IPRs with the producer is the best practice.28

25. European Commission, DG Information Society and Media, Ramboll management,
Opportunities for Public technology procurement in the ICT related sectors in Europe,
p. 51.
26. See above note p. 34.
27. See above note p. 38.
28. See above note p. 38.
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It is emphasized that the formation of a buyers group resulted in sharing of
knowledge, with the effect being that the buyers became more comfortable in
their decision to purchase the HF Ballast.29
6.2.1.2 HEAT PUMPS

Another good example of a successful technology procurement carried out in
Sweden is one targeting heat pumps. In the beginning of the 1990s, NUTEK
initiated a technology procurement with a tendering period from December
1993 to August 1994 [29]. Amongst those represented in the buyers group were
property owners, energy suppliers and the Norwegian Water Resources and
Energy Directorate. The 10 tenders that passed the first selection stage were
awarded SEK 50,000. NUTEK also financed testing for the heat pumps and
helped with PR. The two suppliers chosen as winners received SEK 300,000.
To accelerate acceptance of the new technology the first 100 buyers of the heat
pumps received subsidies of SEK 3,000.
6.2.2 Forward Commitment Procurement

An interesting concept used in the UK is Forward Commitment Procurement
(FCP). The concept has been claimed to be a practical and proven approach
for the public to stimulate and take advantage of innovations [30]. After the
procuring authority has identified a need that cannot be met by products avail
able to the market for the time being, the procuring authority states its intentions to perform a procurement of a product that meets the identified need by
publishing a Prior Indicative Notice (PIN) in the Official Journal of the Europ
ean Union (OJEU). FCP is explained in the document Finding and procuring
innovative solutions: [31]
A commitment to purchase, at a point in the future, a product or service
that does not yet exist commercially, against a specification that current
products do not meet, at a sufficient scale to enable the investment needed
to tool up and manufacture products that meet the cost and performance
targets in a specification.
6.2.2.1 HMPS

FCP has been successfully used in the UK. HM Prison Service (HMPS) dis
posed of large numbers of mattresses and pillows. The mattresses were sent
to landfill or to be incinerated. Economical and environmental concerns made
HMPS look for a better solution. The HMPS seized the opportunity in 2006
during a review prior to the planned re-tendering in 2007/2008. A PIN was
published in October 2006 i in OJEU. The HMPS needs were defined as follows:
“By 2012, HMPS wants all its mattresses and pillows not classified as
hazardous waste to be recycled, repurposed or reused instead of going to
landfill and to reduce to 2 per cent pa the number of mattresses disposed
of as hazardous or clinical waste (and by the way it needs to cost less)”
29. See above, p. 50.
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FCP has a big advantage; it is possible for separate procuring authorities
to point to a bundle of demand without having to form a buyers group with
other procuring authorities. If several procuring authorities publish PINs
stating their needs and future commitments the suppliers are made aware of
the market demands and the potential for future business. The formation and
administration of a buyers group can be a difficult task, and if that buyers
group is to perform a joint procurement more difficulties will probably de
velop. In the case with the current project there are some problems identified,
such as different lock-in effects relating to equipment and also issues regarding
the length of contracts with current suppliers. An FCP could be used in the
situation in the current project and difficulties concerning contracts and different equipment would be avoided. Different county councils would publish
PINs stating similar desired outcomes. If the Swedish market, as such, were of
enough interest for the suppliers, numbers of PINs would create a significant
bundle of demand without using a buyers group. Good knowledge of the market is necessary to be able to formulate reasonable demands and thus perform
an FCP. Good market knowledge is crucial in every kind of procurement and
is thus not something special.
6.2.3 Pre Commercial Procurement

After invitation from the Council, the Commission presented Pre Commercial
Procurement (PCP) [32] as a process for stimulating innovation within the EU
rules governing public procurement. PCP is an approach to procuring R&D
services other than those described in Art 16 f in directive 2004/18/EC and
that does not constitute state aid.30 There are three different characteristics of
PCP.
• The scope is R&D services only
• The application of risk-benefit sharing
• A competitive procurement designed to exclude State aid
According to the Commission’s examples, R&D services are “solution explor
ation and design, prototyping, up to the original development of a limited
volume of first products or services in the form of a test series.” Obviously this
excludes mass production, but it also excludes improvements to existing products or processes.31 The Commission’s intentions with the phrase “improve
ments to existing products” is not obvious; initially one could draw the conclusion that PCP could only be used if the type of product is something brand
new. This is not necessarily the case, as the Commission also states that PCP
can be used to deal with shortcomings in existing solutions by the use of R&D
procurement, e.g. PCP.32 What the Commission intends with the above phras
ing is somehow unclear, but the development of a product to better suit the
need of a procuring authority seems to be inside the legally acceptable remit,
30. Com(2007) 799 final, p. 2.
31. Com(2007) 799 final, p. 2–3.
32. Com(2007) 799 final, p. 4.
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since the scope of the concept of PCP would otherwise be quite narrow and
thus not drive innovation. The Commission’s intention is probably to exclude
the improvement of a single producer’s specific product, not the improvement
of a group of products as such.
Concerning risk-benefit sharing, the results derived from the PCP are not
to be exclusively reserved for the public purchaser’s own use, but are to be
shared with industry. The Commission is of the opinion that by organising the
process in accordance with the EU rules on public procurement and applying
market conditions to risk-benefit sharing, the procuring authority will facilitate
the cost-effective development of innovative solutions.33
6.2.3.1 SMALL BUSINESS RESEARCH INITIATIVE, SBRI

In the UK, a process called SBRI has been developed.34 According to the Technology Strategy Board, SBRI operates under the EU rules governing PCP. SBRI
consists of three phases: Phase one is the launch of the competition. In general
the need is not expressed as a required specification, but rather as a desired
outcome. The most interesting ideas amongst the applicants are then selected
and moved on to Phase two. Those selected applications receive a grant in the
GBP 50,000–100,000 range, lasting six months to be used for
demonstration of feasibility. An evaluation of the project, based on the results
of Phase two determines which projects qualify for Phase three. In Phase
three, a prototype is developed and the grants stretch from GBP 250,000 to
1,000,000 and the time available is about two years.
In general, the IPRs remain with the company but “certain rights of usage
may be applied by the funding authority including royalty-free, non-exclusive
licence rights and the right to require licenses to third parties, at a fair market price”. After the SBRI process is complete, a competitive procurement is
performed.

33. Com(2007) 799 final, p. 7.
34. For examples see Technology Strategy Boards publications about SBRI,
www.innovateuk.org/sbri.
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7. THE MARKET

• What is the market’s potential to deliver a non-PVC blood bag?
• Do substitute materials exist?
• What are the barriers?
• What are the incentives?
• How far from market is a replacement bag?

7.1 Global Market Dynamics
Blood bags represent a niche product for PVC with very small volumes relative
to other uses. The supply chain is dominated by a small number of special
ised producers, generally wielding significant market power. These companies
have integrated global operations and have invested significant sums of money
in their current production capabilities, thereby leading to path dependency.
As such, individual customers and even groups of customers at an individual
country level lack significant influence over the supply chain.
Blood bags and their integrated accessories have been the most prolific
transfusion device segment for many years. Their widespread usage is due to
their instructional simplicity and need for limited donor time commitment.
The unit price is also less than that of automated devices. Despite this, from
a manufacturing perspective, financial gain has shown a general decline in
recent years due to a significant reduction in bag prices and a reduction in the
number of blood donations. This has caused at least one major global player to
sell their operations [33].
In recent years there has been a trend away from blood transfusion towards
blood conservation and a transition towards automated devices for blood capture and processing. In order to secure future competitiveness, significant investments are being made in automated devices. Despite this trend, blood bags
and their integrated accessories are set to dominate the market for the next
ten years and still represent the main revenue stream for many companies [34].
Therefore, product development in the manual blood collection device segment
is continuing despite its steady decline. However, this trend will necessitate a
strong commercial argument for any investment in a new type of blood bag.
The impact of the push to develop a DEHP-PVC free alternative which is
cost competitive across the product lifecycle is likely to be severe for companies
involved in the manufacture of blood bags today. Costs include the investment
in R&D, new manufacturing technology and processes, production upscal
ing, sales, marketing and distribution. This cost will be compounded by the
non-harmonised regulatory environment which makes investment in a replace
ment bag costly for global manufacturers in respect of testing and approval
across multiple jurisdictions. Furthermore, other components will need to be
changed to be compatible with a non-PVC bag placing extra cost on both the
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manufacturers and the end users. The market for a substitute product could be
attractive to niche manufactures however the barriers to entry are likely to be
significant.
Finally, DEHP-PVC is a tried and tested polymer which meets stringent
regulatory and performance requirements. Notably, the DEHP acts to stabilise
the red blood cells while PVC meets strict performance requirements in respect
of welding, flexibility, transparency, centrifuging and handling. Tests in the
USA have shown that a polyolefin bag can meet a 6-week storage requirement
but challenges still remain in meeting the performance standards of PVC [3].
These technical challenges need to be overcome by manufacturers in addition
to the general economic, legislative and institutional barriers.

7.2 Supplier Perspective
In order to understand the manufacturers’ perspective, the R&D situation and
the innovation potential for the development of a replacement blood bag for
red blood cells, two rounds of meetings have been held with suppliers of blood
bags to the Swedish market. These discussions have confirmed that there is
currently no blood bag for red blood cells that is free of DEHP-PVC, nor is
one in the development pipeline.
A key issue raised by suppliers is the lack of human data regarding the toxic
effects of DEHP. Furthermore, from a regulatory perspective the risk/benefit
analysis is positive for DEHP. Despite this, suppliers do show a willingness to
work towards phasing out DEHP. A PVC bag with a BTHC (n-butyrul, tri nhyxyl Citrate) plasticiser is already available on the market in Scandinavia but
has not been widely adopted due to a combination of higher price, bad smell
and skin irritation in some medical staff.
Suppliers agree that a non-PVC product is theoretically technically feasible
using polyolefin plastic, but not without challenges due to the lower mechan
ical stability of polyolefin plastics. Tubing is likely to be a greater issue. The
development of a full PVC kit is expected to take at least five years (and prob
ably up to ten) based on the requisite R&D, testing and approval timelines.
A phased approach has therefore been recommended by suppliers where the
focus is on the bag first, followed by tubing.
Most suppliers expressed concern that the development costs would be considerable (up to EUR 10 million). There is a lack of consensus regarding production costs, however there is a perception among suppliers that customers
are currently demanding the lowest possible price. They therefore expressed
concern that higher costs could lead to reduced demand. It was suggested that
a niche market approach could make sense initially whereby high risk patient
groups are targeted. In this way the higher costs could be justified based on a
risk:cost assessment.
Suppliers pointed out that concerted pressure from the market with a clear
and attractive market size, and/or regulation, is fundamental to driving the development of an alternative. Furthermore, the motives of the customers need to
be made clear, i.e. are they medically, environmentally or price driven? There
was agreement that Sweden is a small market and that a clear European/global
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demand would need to be identified to justify the investment. Sweden could
however act as a lead/reference customer.
Generally, there is interest in pursuing a joint collaboration to produce a
prototype both from the major suppliers and niche manufacturers of medical
plastics. In principle this would bring together the expertise of the manufact
urers, the testing/development expertise of Karolinska and an educated lead
client in the form of the Purchasers’ group.

The Attractiveness to Manufacturers of Phasing out DEHP-PVC
There are many factors to consider when evaluating the market potential
of replacing DEHP-PVC in blood bags. At the manufacturing level, these
factors may include ease of fabrication, compatibility with other components of a system, performance advantages, or the ability to earn a
greater profit while at the same time meeting current and future expected regulations. At the user level, meeting regulations, health effects/
benefits, product performance, compatibility with existing equipment
and cost are the major considerations.
Significant investment will be required by manufacturers to bring a
substitute product to market. The decision to undertake this investment
will be determined by the attributes of the product [35]. General risk
factors may also have an influence, such as the possibility that economic
development may influence the perceived economic risk that a potential
adopter faces in the adoption of a technology.
An analysis of the attributes of a new blood bag (from the perspective
of the manufacturers) which meet the stated specifications, along with
general risk factors, helps to understand how motivated manufacturers
may be to embark on such an investment.
‘+’ denotes that the factor is positive in the manufacturer’s eyes
‘–’ denotes that the factor is negative in the manufacturer’s eyes
Attributes

Factors

Relative
+ Allows companies to demonstrate their eco-credentAdvantage		 ials in the face of growing criticism and regulation
+ The development of new patents can provide signif		 icant financial return as the market grows
+ New market with high growth potential for new
		 entrants
+ Opportunity to reduce CO2 and other emissions 		
		 which may have a cost under cap and trade mechan		 isms and polluter pays mechanisms
+ Incentives and stimulus available in some markets,
		 particularly for bioplastics
+ May be able to charge a premium to existing products
+ Alternative polymers are 10–20 percent more expens31
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+
		
		
−
		
		

ive, but cost competitive due to less material needed
for the same size and kind of bag (”downgauging”).
Opportunity to reduce the reliance on fossil fuels
through the use of bioplastics (attractive in times of
rising oil prices)
A large investment in time and money is required to
replace a relatively small volume of plastic in comparison with general use of medical grade PVC

Compatibility +
		
+
		
		
+
		
		
−
		
−
		
		
−
		
		

Existing knowledge regarding polymerization is still
relevant
The adaption of waste management flows should not
be required where the practice of incineration is
continued
Compatible with industry efforts to demonstrate
eco-credentials in the face of concerns over growing
waste, emissions and global warming
New technology may be required for production
processes
There may be a compatibility issue with existing
equipment used by the customers and with supplementary devices (e.g. tubing connected to the bags)
New supplier relationships may be required with
feedstock producers where non-traditional feedstocks
are used (e.g. bioplastics)

Complexity
−
		
−
		
−
		
		
−
		
−
		
−
		

Blood bags are a complex product controlled by a
strict regulatory environment.
The regulatory environment is not globally harmonised
If new blends and/or environmentally friendly additives are required there may be significant R&D
expenditure
Testing costs and complexity will be high to meet
with global medical standards
Training required for production staff where new
blends/softeners are used
New supply chains and logistics arrangements may be
required

Trialability
+
		
		
		
		
−
		
		
−
		
		

Producing medical grade plastics from third party
resins could potentially allow smaller manufacturers
to get a foothold on the market while building their
supply chain without a significant upfront investment
in R&D
Trialability is low due to the upfront investment
required by the industry in R&D, technology and
marketing. This increases the risk for smaller players.
The lead time for introducing an approved product to
market is long (5–10 years) due to testing and approval
requirements
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Observability + Clear growing market for non-PVC in medical
		 products
Risk

− Uncertainty regarding market potential
− Uncertainty regarding legislative developments

− Admitting liability for current product failings could
		 lead to future litigation
− Cannibalisation of existing market

7.3 Do Substitute Materials Exist?
There have been concerns about phthalates since the 1970s. Since the 1980s
work has been actively underway to find an alternative to conventional blood
bags.
Potential solutions which have been tested include:
• minimising the amount of plasticisers in the PVC
• replacing DEHP with a less toxic plasticiser
• replacing PVC with another plastic
• finding alternative storage solutions
• a combination of alternative plastics and new storage solutions
Alternative plasticisers do exist, including BTHC, TOTM and DnDP.35 One
alternative, using a new storage solution with a polyolefin blood bag has been
trialled by the Hoxwort Blood Centre in Connecticut in an attempt to extend
storage time [3]. Results showed that the red blood cells lasted for six weeks
using the new systems, which is not as good as a traditional DEHP-PVC bag,
but which might be sufficient for existing needs.
In Stockholm they have actively tried to reduce the amount of DEHP in different blood components. For platelets this has been done by using alternative
bags, for red blood cells a larger percentage of storage solution has been used
and for plasma a shorter storage time.
In the 1980s new plastic materials were introduced which did not contain
DEHP, primarily for use with platelet storage. BTHC-PVC was one such
plastic. Platelets require a continual oxygen supply, in contrast to red blood
cells, and the plastic must therefore have a high capacity to let in oxygen.
Examples of available alternative plastic/plasticiser combinations include:
• PVC with a tri-2-etylhexyl trimellitat (TEHTM, TOTM) plasticiser
• PL732, PL2410, which is a polyolefin based plastic without plasticiser
• PVC with a di-n-decyl phthalate (DnDP) plasticiser
• PVC with a Butyryl trihexyl citrate (BTHC) plasticiser (used in the same
way as PVC/DEHP). This solution is being used in Canada.
Although replacements have been found for a large variety of medical
products no effective PVC-free material is yet available for widespread blood
product usage [10].
35. Gullikson, H, Hedenmark, M. 20109. Project Document – Intervju med tänkbara
leverantörer av blodpåsar.
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PVC-free alternatives include metallocene-based polyolefin, polypropylene,
polyethylene, polyester, silicone, and ethylene vinyl acetate (EVA) [36]. In
terms of performance and properties, metallocene-based polyolefin most closely competes with PVC plasticised with DEHP. Neither EVA nor the polyesters
have gained much acceptance because of limitations to properties and processing constraints in certain areas. Similarly, a variety of polyolefin blends and
laminates have found some uses, but with limitations. There is a requirement
today to sterile-weld tubing which makes it difficult to replace DEHP-PVC in
the tubing.
No plasticisers have yet been found which provide the same stabilisation
properties as DEHP. Alternative plasticisers include citrates, benzoates, trimellitates and adipates. However, alternative plasticisers will also leach out
of the product during medical treatment. Citrates are generally recognised as
less hazardous than DEHP, but the potential health risks associated with these
alternative plasticisers are not well documented as there is poor toxicological
data available.
One practical option is to prevent DEHP leaching from the PVC bags.
Indian scientists have found that by reacting PVC with sodium sulphide in
water with a catalyst, the polymer chains cross-link and lock in the DEHP.
When placed in a plasticiser extraction medium such as hexane, the amount
of DEHP leaching out over a six month period was negligible [36]. Another
alternative could be co-extrusion whereby an inner layer is used as a barrier
between the outer plastic and the contents.36
A range of materials which theoretically could be applied in the manufacture of a blood bag have been identified. These are:
• Polyethylene (PE)
• Polypropylene (PP)
• EVA
• EBA/EMA
• Plastomer
• Ethylene-Propylene Copolymer
• SEBS (Styrene-ethylene-butadiene-styrene)
• Styrene-Butadiene-Styrene (SBS)
• Hydrogenated SIPS (Styrene-isoprene)
• PA 11
• PA 12
• Polyamide 6;66
• Thermo Polyurethane
• Silicon
• Fluoropolymer
• Polyether block amide
• Polyester Elastomer
• PET
• PETG

36. Högström, B. 2010. Private correspondence.
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Many of these materials are used in medical applications today but not for
blood bags. As such, R&D would be required to apply these to a blood bag
along with the requisite testing.

7.4 Barriers
Blood bags are a complex product. Discussions with current providers of transfusion equipment have stated that developing a replacement to today’s DEHPPVC bag is likely to take many years.
In order to stimulate the development of a substitute it is important to
recognize the barriers which exist in order that the ultimate strategy can work
towards overcoming those which block the stated objective.
There are four primary barriers which need to be addressed in order to
promote the development of a substitute product:
(1)
(2)
(3)
(4)

Political, Institutional and Legislative
Financial
Market Economics
Technical

Factors
Determining
the Rate of
Innovation &
Diffusion
Political,
			
Institutional
			
and
Legislative
			
			
			

Current Barriers

			
			
			
			

• Lack of globally harmonised legislation
• Environmental pressures vary considerably according to the industry and geographical location of a
firm’s activity
• Lack of knowledge of PVC lifecycle hazards,
hospital use of PVC and the availability of PVCfree products
• The “grandfathering” of older medical products
• Existing buyer contracts and procurement
processes

			
Financial
			
			
			
			
			

• Commitment to significant upfront investment by
manufacturers
• Lack of investment capacity for R&D and capacity
building by niche players
• Costs of transition and often higher cost of PVC
substitutes to end users

			
Market
			
Economics
			
			

• A DEHP-PVC replacement programme requires
action by the whole supply chain
• The vested interests of traditional plastics
producers and path dependency
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• Low crude oil prices making non-fossil alternatives
potentially less competitive
• Lack of clear demand
• Limited number of PVC-free vendors

Technical		
		
			
			
			
			
			
			
			
		
			
			

• Currently there is no technical solution which
offers the performance of DEHP-PVC
• Requires a long lead time as well as significant
investment in R&D and testing to bring a new
product to market
• Low production capacity resulting in high unit
costs
• Changes will be required to non-bag components
(i.e.; tubing) as well as supporting infrastructure
(e.g.; storage systems)
• Potentially requires changes to waste treatment
systems

The main barrier today is a technical one. However, solving this requires that
manufacturers are motivated through a clear and attractive customer demand,
or alternatively legislation. Different sized manufacturers will face different
economic challenges with the smallest lacking the resources to take the risk
and the largest needing a clear incentive to change from the status quo. This
should be kept in mind when planning the subsequent phase to ensure that the
right partners are selected.
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8. WAY FORWARD
8.1 Pre Commercial Procurement
PCP has been advertised as a potent driver of innovation and seems to be one
of the top choices for driving development through procurement by the Swed
ish government [37]. Since the Commission stresses that PCP only can be
used up until the development of a prototype, the procuring authority needs
to intervene at quite an early stage of the product’s development phase. After
the procuring authority has identified its needs it has to make an assessment
if those needs can be met in a reasonable amount of time and through the use
of PCP. If it is assumed that the supposed solution to the procuring authority’s
needs is not able to reach the prototype phase in a reasonable amount of time,
an R&D project is probably a better approach. The SBRI initiative in the UK
advocates a process that, from start to prototype, stretches over 30 months, a
fairly short period of time.
If we were to apply the concept of PCP to the situation at hand, the great
est threat to a successful process would be time. The maximum time span
advocated by the SBRI is 30 months, whereas the development of a prototype
would start after 6 months. Manufacturers indicate the time to market avail
ability at up to ten years. The suggested time spans makes PCP an inapprop
riate approach if we were to follow the guidelines of the SBRI. The guidelines
as such seem to be reasonable.

8.2 Demonstration Project/Cooperation
In the case of blood bags, a demonstration project, which is a completely
different animal in relation to a public procurement process, is the most suit
able way to move forward since a PVC-free blood bag kit is far from market
introduction.
The main objective is to successfully apply for and, of course, receive
funding from the EU LIFE+ program. EU LIFE+ is divided in three different
areas, Nature & Biodiversity, Environment Policy & Governance and Inform
ation and Communication. The area applicable in this situation is Environment Policy and Governance.
Among the beneficiaries are Karolinska University Hospital and four
European companies. All four companies are active in the plastics business at
different stages of manufacturing. One of the possibilities, if the application
is successful, is the nurturing and expansion of the purchasers group.37 For
example, interested members of the purchasers group, from the current project,
could participate by attending meetings to show the market that there is a

37. Further reasoning about the purchaser group under 8.3 Further Cooperation within the
Purchasers Group.
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continuing and long term interest in a PVC-free blood bag. Another important
element would be to make an approach to expand the new constellation
with other European actors, such as the Blood Alliance and other European
countries such as the UK, the Netherlands and our neighbouring Nordic
countries.
Jegrelius has submitted a project application for Life+ support. It is a
demonstration project about removing the barriers to PVC-free blood bags.
If approved the project will start 1 September 2011 at the earliest.

8.3 Further Cooperation within the Purchasers Group
This project has actively involved members from a majority of county councils
in Sweden, who have displayed a sincere interest in the cause of phasing out
blood bags containing PVC. Arguably, there are other healthcare products that
could be improved by changing materials or finding other innovative solutions.
The Swedish healthcare market struggles with one big problem; its lack of
size. Individual county councils will have a hard time influencing manufactur
ers regarding the substitution of current products for products with better
environmental performance.38 By representing a greater financial force, a
group of county councils would increase the likelihood of influencing manufacturers, although an assessment would have to be made in individual cases.
A national group consisting of representatives from the county councils, along
with the different professions in the healthcare business, that identifies and
works for the substitution or improvement of current products would be both
a logical and a necessary next step. As is the case in the current project, the
manufacturers are hesitant to make the necessary R&D investments in a
replacement bag due to the market size not being clear and attractive enough.
As always, funding is essential, but who would provide it? Are county
councils prepared and financially suited to sharing the cost of a group that
performs pre commercial procurements or uses other innovative approaches in
the healthcare area to push the technology forwards? As is the case with the
application for EU funding, Jegrelius and Karolinska University Hospital have
invested considerable resources. If the application is successful, even more resources would be consumed by the project. Individual county councils provide
the venture capital, but the results derived from the project would be beneficial
for the health sector as a whole.

38. Although it can be done, for example see Stockholm County Councils work with a green
ambulance: www.sll.se/upload/Miljö/Transporter/Gron_ambulans_webb.pdf
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A useful addition would be national supportive funding systems that make
it possible for individual county councils to act innovatively by performing
feasibility studies, technology procurements and applying for different EU
funding.39
Environmental and health benefits cannot always be converted in to finan
cial units, which can make it difficult to argue for an investment in such
values. Therefore, a clear policy or external funds may be needed. Perhaps a
player at state level with broad responsibility for innovation would be more
suited for the task. County councils would then reap the benefits from the
technique derived from the pre commercial procurement in their own ordinary
procurements without having to carry the cost of the investment. The National
Innovation Centre, NIC, in the UK performs pre commercial procurements
following the principles advocated by SBRI. The NIC is fully funded by the
Department of Health and was created in response to the industry’s critique
that the NHS was unresponsive to innovation. What is interesting about the
NIC is that they work with the clinical staff of the National Health Service,
NHS, in identifying actual needs. That approach makes sure that the chosen
projects are established amongst the staff and that projects aim to solve an
actual problem. The focus is not to promote products that are better from an
environmental point of view, but products that will benefit the NHS, mainly
through financial savings. A state body or a group of Swedish county councils
with the same objective, i.e. financial savings, and an additional environmental
approach, could be an interesting creation.

39. Similar conclusions about the financial difficulties relating to the application for EU
funding have been made by the Swedish research Council in their report: Det Svenska del
tagandet i EU:s ramprogram för forskning och teknisk utveckling.
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9. CONCLUSIONS
Regarding the first objective, the project has managed to stimulate the develop
ment of PVC-free blood bags by increasing the knowledge and awareness
of the situation. A market analysis has been performed and knowledge has
been disseminated. The purchasers group’s needs have been translated into a
requirements specification and demand is proven through a signed letter of
intent and globally by a petition. Greater demand is crucial in motivating suppliers. Sweden can in that case act as a lead/reference country. Similarly, regul
ation can act as a catalyst.
The main barriers are a combination of financial and technical factors, in
which the financial barriers stand in the way of attempting to solve the tech
nical barriers. However, suppliers are agreed that developing a non-PVC
product is theoretically technically feasible.
A long development timeline expected due to R&D requirement and subsequent testing and approval process. As such a joint collaboration between
manufacturers, Karolinska and an educated lead client to produce a prototype
offers the most realistic route to realising the challenge of developing a PVCfree replacement bag for red blood cells.
The second objective, finding the best prerequisites for performing an act
ual technology procurement have, apart from the market analysis, been cover
ed by investigating legal issues and alternative procurement alternatives.
The procurement process brings up European as well as national regulat
ions. At a European level there are two central regulations, the procurement
directive and the regulations concerning state aid. On a national level there
is the implementation of the EU procurement directive, which has been done
through the Public Procurement Act [38] and the Local Government Act [39].
The one regulation about which some doubts have been expressed in the context of technology procurement is the Local Government Act and the provision
which regulates individual support to enterprises. The project has not been
able to identify any significant legal barriers steaming from the other regulat
ions.
There are different possible approaches for driving innovation through
procurement. One of the central, deciding factors is the time to market introduction. It is obvious that a product’s time to market introduction cannot be
significantly shortened by the use of spearhead criteria in a regular procurement process; it is only useful in cases where the procurement object is relativ
ely close to market introduction.
There are several options available for products that are further away from
market introduction. One of those options is technology procurement, which
by bundling demands and by the use of financial incentives, presents the suppliers with an interesting market and, to some extent, lessens the risk associated
with R&D. A similar approach called Forward Commitment Procurement
(FCP) is used in the UK. In an FCP process the procuring authority presents
its intentions to the market. By telling the suppliers what the authority’s needs
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will be in the future, the suppliers are given a chance to adapt and do the
necessary work. If an FCP approach is used, the product needs to be fairly
close to market introduction.
For products in need of more development work there are two other app
roaches available. One approach to procuring R&D services is presented by
the European Commission and is called Pre Commercial Procurement (PCP).
The other is a collaborative project between consumers and suppliers. A PCP
cannot go further than the development of a prototype and a test series; it
has to stop before the commercialisation of a product. The Small Business
Research Initiative (SBRI) in the UK advocates a PCP process spanning over
about 30 months. If a product cannot reach a prototype stage in that time, a
more suitable approach might be a collaborative project or a regular procurement of R&D services.
In conclusion, the long development timeline makes technology procurement unsuitable. One opportunity is a joint demonstration project in the EUprogramme Life+.
Regarding the third objective of paving the way for more technology
procurements, this case showed that there is a need for resources and commitment in demanding innovations. This feasibility study took one year, including
support from Vinnova and the individual county councils that provided many
working days. The way forward, with the risk of failure, also requires more
money. As regards procurement of non-toxic products, there is also a need
for better ways to calculate their long-term health and environmental benefits
when compared to the old products.
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Project: Technology procurement of non-PVC blood bags
Requirements Specification

version 21 May 2010

Background
In Sweden alone, 450,000-500,000 conventional blood containers for whole blood (WB)
collection are used annually. It is primarily the quadruple blood container system with
integrated leukocyte-depletion filters that is used today. There are currently no acceptable
non-PVC alternatives for blood bags intended for red blood cell (RBC) storage. PVC,
polyvinylchloride, is a chlorinated plastic that should be replaced as a precautionary
measure due to the implications of new plasticizers. DEHP, Di-2-ethylhexyl phthalate, is a
1
plasticizer that is classified as a substance toxic to reproduction.
Blood bags are made from different polymeric materials with additives such as
plasticizers, and blood bag systems generally include containers filled with additive
solution. The requirements will basically be linked to the intended use. For instance,
according to EU directives, disintegration of RBC must not be higher than 0.8% of the
total hemoglobin content. For this reason, RBC/whole blood is currently generally stored
in PVC bags plasticized with DEHP, as DEHP seems to have a stabilizing effect on red
blood cell membranes. PVC/DEHP containers are not easily replaced.
We are aware that there are previous comprehensive studies of alternative plastic
materials to replace PVC/DEHP which were not successful. As red blood cell quality
during storage is linked to the plastic material in the blood cell container, as well as the
storage environment for the red blood cells, modifying the red blood cell additive solution
may be an alternative way of improving storage conditions in non-PVC storage containers
to meet appropriate directives.
This invitation to tender will cover all blood containers/kits for blood collection, and the
preparation and storage of leukocyte-depleted blood components, including RBCs,
plasma and platelets.

Objectives
The objective is to stimulate the development of a non-PVC alternative to existing blood
bags, including those for RBCs. Our demand is for a blood container that will not be
harmful to health and the environment in accordance with the requirements specified
below and which will also fulfill the existing regulatory requirements for performance,
quality and safety.
In order to minimise environmental impact and prevent ill-health, Swedish county councils
have identified chemicals and chemical products to be phased out, which includes PVC.
Stockholm County Council, for example, has agreed to phase out PVC.

1

According to Annex I to Directive 67/548/EEC (28th ATP),
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One goal of the project is to find the best prerequisites for performing a real technology
procurement of non-PVC blood storage and blood handling. Technology procurement,
procuring something that does not exist on the market, is the tool we want to use; it is
powerful due to a large purchasers’ group and global support for common demands.

Purchasers group
The project work group, the purchasers group, consists of representatives from most
county councils in Sweden and is strengthened by experts. One supplier of expertise is
Dr. Hans Gulliksson, Department of Clinical Immunology/Transfusion Medicine at
Karolinska University Hospital, Stockholm, Sweden. Others are consultants on the
evaluation of medical devices and eco-toxicology.
The Project Manager is Lena Stigh, lena.stigh@jll.se

+46 (0)70 699 27 30

Period of agreement, scope and evaluation of tender
To be defined later.

Requirements
1. Instructions and requirements to tender
•
•

•
•

•

•

All requirements marked “must/must not” are mandatory and must therefore be
fulfilled and verified for each requirement.
A Swedish-speaking supplier must represent the manufacturer. The Swedishspeaking supplier must be able to supply high knowledge and competence in the
subject area. The supplier must guarantee a continuous supply of the product
The products must meet regulatory requirements for those types of materials and be
CE labeled.
All the below supplier requirements and those connected to the production of blood
components must be fulfilled during the whole agreement period. If this is not the
case, the buyer will be able to cancel the agreement. More details will be regulated in
the final agreement.
The product will be investigated and evaluated through different in vitro studies that
focus on the above requirements. An appropriate number of units of each product
type must be supplied for evaluations. The necessary number of units will be
specified later in the process. It may also be relevant to evaluate a larger number of
products in routine production before it is possible to choose supplier.
We intend to publish the evaluation study, in which the best product will be given
prominence.
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2. Regulatory requirements
Products must meet the requirements defined in Swedish laws 2006:496 and 2006:497
and directives SOSFS 2009:28, and LVFS 2010:2. These national directives are based
on EU directives 2005/62/EG, 2005/61/EG, 2004/33/EG and 2002/98/EG.

3. Product
•
•

•

•

•
•
•

The blood bags/kit must be intended for conventional blood donation of
approximately 450 ml blood
The blood donation bag must contain CPD solution or an equivalent alternative
solution. One transfer bag must contain additive solution for RBCs to maintain red
cell quality that meets official requirements during storage. This may involve the
development of new storage solutions.
The blood bag system can either be designed for (1) automated preparation of
leukocyte-depleted RBCs, platelets and plasma or (2) for manual preparation of the
same blood components including buffy coats (BC) as an interim product for the
preparation of platelets. As a complement (3), a system supplied with a whole blood
filter, either removing only leukocytes or removing leukocytes together with platelets
can be offered. Items 1 and/or 2 must be included, item 3 is optional.
The system must be intended for leukocyte-depletion (filtration) of RBC (or WB)
primarily at room temperature within 1-8 hours after blood donation. Storage of whole
blood overnight, at room temperature or in the cold before preparation of blood
components should be possible.
High product quality and system safety are required. Recurrent defects such as
defect welds or leakage are not acceptable.
It is a requirement that all types of blood containers/kits that recover plasma for
fractionation will be accepted by plasma fractionators.
The products must be CE marked.

4. Quality requirements regarding produced blood components
•
•

•

•

Prepared blood components must fulfill the requirements of Swedish directives
SOSFS 2009:28 and LVFS 2010:2.
It should be possible to store the leukocyte-depleted RBC units for up to 42 days. In
vitro and in vivo studies of red cells stored in an appropriate additive solution must be
presented. In vivo survival (24 hours) data after storage for 42 days should be
presented. At least 75% survival is required.
9
Buffy coat or interim platelet units should provide more than 60x10 platelets per
unit, regarding BC after removal of a volume normally containing 15-25ml
concentrated blood cells and 20-30 ml of plasma.
Platelets and plasma prepared from a new blood container system must meet
essentially the same quality requirements as platelets and plasma prepared from WB
using the present system.
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5. Material requirements
5.1
•
•
•
•
•
•
•

•

•
•

5.2
•
•
•
•
•
•
•

Blood containers/kit
The material in the blood container /kit must be selected in order to fulfill the above
regulatory and quality requirements and must not be chlorinated plastic.
The material in the blood bag tubings should not be chlorinated plastic.
The material in the blood container /kit must allow storage from -40°C (plasma) up to
37 °C (blood collection).
The blood container with its content must withstand centrifugation up to 5000xg if
conventional blood bag centrifugation will be part of the process.
The material in the blood bag tubings must be sealable
The content of material in the blood container/ kit must be specified.
The material in the blood container /kit must not contain substances hazardous to
health and the environmental exceeding 0.1 w%, with properties as PBT, vPvB,
CMR, sensitizing, very acute toxicity, high toxicity, endocrine disruptive etc.,
according to (EC) 1272/2008.
The outer material of the blood containers/kit, should not cause problems to the staff
with respect to reactions on hands when handling the container/kit. The outer
material should fulfill the criteria’s in ISO 10993-1:2009 with respect to cytotoxicity,
sensitization and irritation.
The outer material of the blood container/kit should not have a smell cause
problems to the staff when handling or storing the blood container/kit.
The material should be derived from partly or totally renewable sources. These must
be able to be restored over a two-season cycle.

Packaging for blood container /kit
The packaging design and material must be specified.
The packaging must be recyclable, i.e. raw or processed material that can be
recovered from a waste stream for reuse.
The material should be based on partly or totally renewable sources. These must be
able to be restored over a two-season cycle.
The packaging must be labeled according to DIN standard 6120-1 and DIN 6120-2
or the equivalent if it consists of plastics.
The packaging must not be chlorinated plastic.
If a metal is included in the packaging it should be recycled metal.
The material in the packaging must not contain substances hazardous to health and
the environment exceeding 0.1 w%, with properties as PBT, vPvB, CMR, sensitizing,
very acute toxicity, high toxicity, endocrine disruptive etc., according to (EC)
1272/2008.
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Letter of Intent
Many of Sweden’s county councils are currently participating in a project to boost the
development of blood storage and blood processing in disposable PVC-free containers. The
aim of this cooperation is to stimulate green product development for articles used in
healthcare. The focus is on improving conditions for health and environmental performance,
whilst maintaining levels of medical quality and safety.
The development of blood processing and storage systems so that DEHP or other plasticisers
do not diffuse into the blood components, and which have less impact on the environment
than is currently the case, would entail considerable improvements from a global perspective.
Blood transfusions and the associated blood storage systems are of decisive significance for
properly functioning healthcare. Blood storage systems are used on a large scale and often
comprise sterile disposable articles. The systems are complex products and should, along with
additive solutions, give the blood components the best possible quality and functionality.
Stringent work environment requirements must also be fulfilled.
The county councils intend to procure PVC-free blood processing and storage systems,
provided that these are first tested by Karolinska University Hospital and that testing confirms
that these products have the equivalent performance as regards safety, quality and
functionality, nor do they differ significantly from current price levels for the products that are
now available on the market. They must also fulfil the other requirements stated in the
requirements specification.
In the first stage, the county councils intend to purchase an appropriate number of blood bags
for in vitro studies at Karolinska University Hospital.
The fact that a majority of stakeholders in healthcare support these requirements demonstrates
that there is sufficient demand to motivate product development.

Name:………….………………………………………………..

Date:…………………………………………………………….

Organisation:…………………………………………………….
Send signed document to project manager via e-mail, fax or mail.
e-mail: lena.stigh@jll.se (Scanned page attached)
Fax: +46 (0)63 147314
Address: Lena Stig, Jegrelius, Ösavägen 14, SE-836 94 Ås, Sweden
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1. Vinnova – Research and Innovation for Sustainable Growth
2. dehp: di-(2-ethylhexyl) phthalate
3. May impair fertility and may cause harm to unborn child
4. In concentrations above 0.1%, Directive 2005/84/ec
5. eu directive 2007/47/ec

New
Product performance

Preferred case

With technology procurement one requests tenders for
products and services that are not on the market. Besides
fulfilling needs, it may influence the speed and direction
of developments. A more descriptive name is Procurement
of Innovation. The method becomes powerful because a
group of purchasers work together and make joint demands. During the 1990’s the method was used successfully to promote energy saving products in Sweden.
A background to technology procurement and previous
projects is available in the form of two reports. You will
find them at www.jegrelius.se
Technology Procurement in Sweden, Subreport, Nordic
Council of Ministers project 331046, 20 August 2007,
isbn 978-91-977681-1-5
Technology Procurement – tools for promoting inno
vations and new environmental technology, Swedish
Environmental Management Council Report 2008:10

WHAT IS TECHNOLOGY PROCUREMENT?

BASED ON A PICTURE BY HANS NILSSON, WWW.FOURFACTS.SE

Less

Base case

More

Market Transformation

Blood bags that are 30 –40 percent dehp2 are used in
healthcare throughout the world. dehp is classified as a
reproductive3 toxin and is forbidden in toys.4 The latest
directive5 regarding medical devices emphasizes the importance of labelling devices containing dehp and evaluating
the risks of using dehp in devices for sensitive groups.
A success would mean 2000 tonnes less dehp in a global
perspective, a better working environment for both
manufacturers and hospital employees and, last but not
least, less patient exposure.
Market
penetration

WHY?

The overall objective of the project is to stimulate the
development of a non-toxic alternative to existing blood
bags for red blood cells. We want an alternative that is not
harmful to health and the environment, according to our
requirements, and which also fulfils previously existing
requirements for performance and safety.
One goal of the project is to find the best prerequisites
for performing a technology procurement of non-toxic
blood storage and blood handling.
Vinnova1 has financed the first phase of the project,
which started in October 2009 and will end in September
2010. The next phase would be to perform an actual
technology procurement.

INSTITUTE FOR APPLIED GREEN CHEMISTRY
Jämtland County Council . Sweden
+46 70 699 27 30 . www.jegrelius.se

Project Manager:
Lena Stigh

The working group in the project, the purchasers
group, consists of representatives from most
of the county councils in Sweden and is
strengthened by experts. One of the
experts is Dr. Hans Gulliksson,
Department of Clinical Immunology/
Transfusion Medicine at Karolinska
University, Stockholm, Sweden.
Other experts are consultants
in the evaluation of
medical devices and
eco-toxicology.

CONTACT US

• If you are part of a health care organisation
– Join us in demanding a non-toxic blood bag!
• If you are a manufacturer/supplier
– Do not miss this unique possibility!

WHAT COULD YOU DO?
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SUPPORT FOR NON-PVC BLOOD BAGS
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WANTED:

J O N A S S O N G R A F I S K D E S I G N . P R I O D I G I TA LT RY C K E R I 2 0 1 0

blood bags – a pilot case to stimulate eco-innovation within the healthcare sector

PETITION
We, as health care organisations and purchasers of medical devices, support the
initiative to develop and diffuse pvc-free blood bags for red blood cells.
Blood bags made of dehp-plasticised pvc are of special concern because the
dehp exposure to some patients is very high. Furthermore, there are adverse
environmental impacts related to the manufacture and disposal of pvc products,
including serious risks to human health. At present there is no pvc alternative for
red-blood cells on the market.
Specifically, we support the development of a blood bag that will:
1. not expose patients to the risks identified in relation to high dehp exposure
2. not be harmful to the environment at any stage in the product’s lifecycle
3. fulfil existing performance and safety requirements.
Delivering an alternative that fulfils these requirements would mean less patient exposure to
potentially toxic substances, avoiding production
of 2000 tonnes of dehp per year globally, less
environmental damage from toxic chemicals and
a better working environment for both manufacturers and hospital employees.
This petition was authored and organised by
Jegrelius Institute for Applied Green Chemistry,
Sweden, on behalf of a buyer’s group consisting
of a number of Swedish County Councils and
Karolinska University Hospital, Stockholm.

NAME

ORGANISATION

E-MAIL

WEB ADDRESS

Please print, sign and send the page to project manager via e-mail, fax or mail.
e-mail: lena.stigh@jll.se (scanned document attached)
fax: +46 63 14 73 14 address: Lena Stigh . Jegrelius . Ösavägen 14 . se-836 94 Ås . Sweden
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4: petition

DNr 2008-0381 Technology Procurement of Non-toxic Blood Bags

Organizations that signed the petition

20 Oct 2010

So far 61 representatives from 38 organisations have signed the petition. Most of
them are healthcare providers or connected to healthcare.
Abington Memorial Hospital
Alliance of Nurses for Healthy Environments, ANHE
Association of American Medical Colleges AAMC
Banner Desert/Cardon Children's Medical Center
Bon Secours Richmond Health System
Boulder Associates
Boulder Community Hospital
Borland-Groover Clinic
California Pacific Medical Center
Catholoc Health Association of th United States (CHAUSA)
C2DS, Comité pour le développement durable en santé
Cleveland Clinic
Commonweal
Cogdell Spencer ERDMAN
Doo Consulting
Faiview Health Services
Fletcher Allen Health Care
Georgia Institute of Technology
HDR Architecture
Health Care Without Harm
Howard Memorial Hospital
International Society of Doctors for Environment (ISDE)
Macedonian association of doctor’s for the environment (MADE)
Nurture by Steelcase
New York Presbyterian Hospital
Perkins+Will
Physicians for Social Responsibility
Planetree
Practice Greenhealth
Sinai Hospital of Baltimore
Swedish Doctors for the Environment
Stanford University Medical Center
St Patrick Hospital
Tel Aviv University
The Childrens Hospital, Denver
University of Minnesota
Washington State Hospital Association
Ärztinnen für eine gesunde Umwelt (Austria)

appendix 5: list of organisations that have signed the petition
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Project Manager Lena Stig
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