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Introduction 
RIVM - KIR-Nano (Risks of Nanotechnology Knowledge and Information Centre) has 
organised the fourth meeting of the Dutch National Platform Nanomedicine on 28 
November 2014. The Platform is organised at the request of the Dutch Interdepartmental 
Working Group on Risks of Nanotechnologies. 

Main purpose of the Platform 
The main purpose of the RIVM – KIR-Nano National Platform Nanomedicine is to 
exchange knowledge and vision related to scientific developments (benefit and risk), 
ethical-legal-social and regulatory-governance aspects between all relevant stakeholders 
in the Netherlands. The scope of the Platform is covering all medical applications of 
nanotechnologies, including medicinal products, medical devices and combination 
products. 

Participants 
See separate enclosure for a list of the participants. 

Opening 
The participants were welcomed by Robert Geertsma (project leader RIVM – KIR-Nano 
National Platform Nanomedicine). He expressed his enthusiasm on the diversity of 
backgrounds of the group of stakeholders that was present. Furthermore, he explained 
that the meeting was held in English for the first time, because more and more people from 
abroad are working in the Netherlands and some of them have recently joined the Platform. 

Review of workshop 28 November 2013 & LinkedIn 2014 
Robert Geertsma briefly looked back at the 2013 meeting, where lively discussion and debate 
took place on topics including progress of the national nanotechnology programme 
NanoNextNL, liposomal drugs combined with hyperthermia and lab-on-a-chip/organ-on-a-
chip technologies for various purposes like clinical diagnostics, alternatives for animal testing 
and drug discovery. 
Furthermore, the LinkedIn group “”Nationaal Platform Nanomedicine” was reported to have 
35 members. An appeal was made to become a member if you are not already one and to get 
the group more active by starting a discussion thread. Some ideas were brought forward on 
how to accomplish this: 
• Trigger people in multiple ways to ask questions to other members; 
• Consider the option of discussion in closed groups, this is safer to express one’s opinion; 
• Consider linking individuals internationally. 

NanoNextNL – Review of NanoCity 2014  
Marjan Fretz (Technology STW, Program Officer NanoNextNL)  
NanoCity 2014 was a 2-Day conference on Nanotechnology research and innovation, 
including a number of sessions on nanomedicine (diagnostics, imaging, drug delivery). The 
aim of NanoCity was to bring together science and industry. During the discussion it was 
indicated that the session where Vinod Subramaniam (UT) and Margriet Park (RIVM), i.e. an 
innovator and a risk assessor, presented their direct interaction at early stages of R&D, was 
well-received and that this concept should be used more often. This kind of setting evokes 
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highly useful discussion and understanding of critical issues for responsible and safe 
innovation. Another suggestion made during the discussion was to try and bridge the 
different levels of knowledge between the NanoCitizens: some of the presentations were 
perceived as higly specialistic and therefore hard to follow for NanoCitizens with a non-
nanotechnological background. The full programme can be found at 
http://www.nanocity2014.com/program2. 

Session 1 – Interaction with the immune system 
Christina Giannakou (RIVM, UM) recently started her PhD project on nanomedicinal 
products and the immune system. She presented the background and aims of the project. 
Various types of potential immunomodulatory effects of nanomedicinal products can be 
discerned: immunosuppression, immunostimulation, hypersensitivity and autoimmunity. 
In literature, immunotoxic effects of nanoparticles in general and/or nanomedicinal 
products specifically have been reported. Examples are inflammasome activation, 
inflammation and complement activation related pseudoallergy (CARPA). Currently, 
there are no regulatory guidelines dedicated to the evaluation of immunotoxicity of 
nanomedicinal products. ICH S8 (2005), the international regulatory guideline on 
immunotoxicity studies for human pharmaceuticals does not contain specific provisions 
for nanomedicinal products. In her PhD project, Christina will compare the present status 
of the regulatory framework with regard to assessing the risk of adverse effects of 
medicinal products on the immune system with the accumulating knowledge and 
evolving state of the art on nanomedicinal products deriving from research and 
development, in order to identify potential gaps. Building on this, follow-up research will 
be performed aiming to fill these gaps. 
 
Raymond Schiffelers (UMC Utrecht) held a presentation focusing on liposomal 
nanomedicinal products. Liposomes can be designed depending on desired 
characteristics. Parameters like composition, size, charge and hydrophilicity are versatile, 
and all kinds of groups can be attached to the surface. Passive targeting, making use of 
the Enhance Permeation and Retention (EPR) effect, is often used for delivery of 
liposomal drugs. This mechanism makes use of extravasation of the liposomes through 
“leaky” inflamed vasculature as present for example in tumors or joints of patients 
suffering from rheumatoid arthritis. Coating with polyethylene glycol (PEG) leads to a 
prolonged presence in the blood circulation and increased possibilities to reach the 
desired targets. Data from animal models showed locatization in tumors, selective uptake 
by synovial macrophages in inflamed joints and localization in spinal cord in a model for 
Multiple Sclerosis. In conclusion, liposomal nanomedicines have a gateway into the 
immune system, either through direct uptake by macrophages or by indirect uptake via 
macrophage communication with the adaptive immune system. 
 
Bart Metselaar (Enceladus) gave a presentation from the perspective of a small company. 
As a drug developer, it is important to realise that the immune system can have effects on 
the nanomedicinal product, potentially leading to alteration of the pharmacokinetics or 
the pharmacological effect. On the other hand, nanoparticles can also have an effect on 
the immune system. He emphasized that hypersensitivity is an important safety issue with 
nanoparticles. Furthermore, he explained the pathways by which complement activation 
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related pseudoallergy (CARPA) can occur. In contrast to “real” allergy, no IgE is 
involved. Pigs are sensitive for CARPA. A pig model can be used for testing candidate 
medicinal products. Bart and his clinician colleagues always try to identify hypersensitive 
individuals prior to treatment with nanomedicinal products. 

Session 2 – Regulation – Standards - Governance 
Robert Geertsma (RIVM) presented the current regulatory framework on medicinal 
products and medical devices. Medicinal products are regulated by the main directive 
2001/83/EC and additional directives and other regulatory documents. The current 
regulatory framework has no specific provisions for nanomaterials. Legislation on 
medicinal products requires careful risk assessment and risk management on a case-by-
case basis before products can be brought to the market. The European Medicines 
Agency (EMA) presented the following definition for nanomaterials on their website: 
‘nanotechnology is the use of tiny structures - less than 1,000 nanometres across - that are 
designed to have specific properties’. Moreover, EMA has published 6 ‘Reflection 
Papers’ on nanomedicine aspects. For more information on the regulatory framework and 
nanotechnology, see http://www.ema.europa.eu. 
Medical devices are regulated by the main directives 90/385/EEC, 93/42/EEC, 98/79/EC 
and additional directives and other regulatory documents. As for medicinal products, the 
current regulatory framework has no specific provisions for nanomaterials. However, the 
EC published proposals for new regulations in 2012 that do contain provisions for 
nanomaterials with regard to risk classification, labeling and instructions for use and 
safety requirement: extra care to reduce risks when using nanomaterials. The proposals 
use the definition from 2011/696/EU and negotiations are still ongoing. The EC has also 
installed a New & Emerging Technologies Working Group in Medical Devices (NET 
WG) to ensure that they are kept abreast of innovations, specifically including application 
of nanotechnologies, in the development of medical devices. The EC requested a 
SCENIHR opinion on nanomaterials and medical devices, and ISO is preparing a 
guidance document for biological evaluation of medical devices utilising nanomaterials. 
The audience was made aware that the organization of the National Platform 
Nanomedicine is actually an example of governance activities by the Dutch authorities. 
 
Germ Visser (DSM, BMM) held a presention about standardization, how it relates to 
regulation and he zoomed in on standard development for nanotechnology. A standard is 
a document established by stakeholders, reflecting consensus, is approved by a 
recognized body, voluntary in application, and meant for common and repeated use. 
Standards are prepared by all participating parties with consensus, openness and 
transparency. European Standards (EN) automatically become national standards in all 
Member States. European Standards are developed in the context of European legislation 
and sometimes come in direct support to particular Directives or Regulations. For 
research and innovation, standards may lead to dissemination of research results, 
networking, faster and easier market uptake, access to European or international markets, 
access to public procurement markets, codification of state of the art, interoperability of 
results, and reassurance to consumers. In the past years, the role of standardization as a 
bridge between research activities and the market, has been increasingly recognized, both 
by EU institutions and by R&D stakeholders. Therefore, more and more calls under FP7 
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asked project proposers to address standardization. The next EU program for R&D, 
Horizon 2020, will focus not only on R&D, but also on innovation. Herein, 
standardization is identified as one of the measures that will support the “market take-up 
of innovation”. In conclusion, the benefits of standardization are multiple: For industry, it 
can lead to cost savings, enhanced customer satisfaction, access to new markets, 
increased market share and help to reduce negative impacts on the environment. For 
society, standardization is a tool to ensure safety, reliability and quality to consumers and 
it helps to preserve the environment and protect the health of citizens. Finally, for 
government, standards present an expert opinion and instruments that help opening up 
world trade.  
 
Bärbel Dorbeck-Jung (UT) presented advantages of a regulatory governance approach to 
nanomedical development. Regulatory governance approach is defined as “Co-production 
of rules within all stages of the regulatory process to achieve beneficial (= safe, 
efficacious & effective) nanomedical development”. This is opposed to hierarchical, 
legislative government approach. Bärbel claims that broad governance approach can 
enable beneficial nanomedical development. Underpinnings of this claim are: 

1. Focus on co-production of rules can create win-win situations (e.g. NCL 2004; 
EMA workshop 2010; ETPN 2013; FDA) 

2. Attention to preparatory regulatory activities supports policy goal achievement 
(EMA/FDA reflection papers 2006, 2013; N&ET 2007; FDA guidelines 2010; 
OECD 2013)  

3. Focus on all relevant rules (hard and soft/general and nano-specific) supports goal 
achievement (e.g. FDA/EMA guidances, ISO standards, medical products 
legislation, specific  guidelines) 

4. Focus on specific rules for innovative/urgently needed medical products can lead 
to faster access  (e.g. Orphan drugs designation, conditional/abbreviated approval, 
ATMP Regulation (2007) 

In conclusion, regarding the complexities, diversities and uncertainties of nanomedical 
development, the governance approach seems to be better equipped to detect regulatory 
gaps, implementation problems and to settle them. This undermines the argument of 
‘regulation is stifling innovation’. 

Tour de table: hot topics, news, discussion items by all participants 
During the tour de table, six topics were presented. 
 
• SCENIHR opinion – Guidance on the Determination of Potential Health Effects of 

Nanomaterials Used in Medical Devices (Wim de Jong,RIVM) 
In July 2014, the European Commission’s Scientific Committee on Emerging and Newly 
Identified Health Risks (SCENIHR) has adopted a preliminary opinion on how to address 
potential health effects of nanomaterials used in medical devices. The safety evaluation of 
the nanomaterials used in medical devices is discussed in the context of the general 
framework for biological evaluation of medical devices as described in the ISO 10993-
1:2009 standard. Therefore, the risk assessment should be performed taking into 
consideration the type of device, the type of tissue contact, and the contact duration, thus 
identifying the specific exposure scenario. Nanomaterials released as a result of wear and 
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tear of medical devices are also considered. A phased approach is recommended for 
evaluating the risk of the use of nanomaterials in medical devices based on potential 
release and characteristics of the nanomaterials to avoid unnecessary testing. After the 
comments received during the public consultation have been addressed, the final opinion 
is expected to be published in 2015. 
 
• European Technology Platform Nanomedicine (ETPN) Annual Meeting (October 

2014) (Robert Geertsma, RIVM) 
Robert Geertsma attended the annual ETPN meeting in October 2014. In 2013, the ETPN 
published a Position paper called ‘Nanomedicine2020’ which called for the need of a 
Nanomedicine Translation Hub. The European Commission (EC) has shown support of 
this paper by publishing specific calls on the topics listed in this Hub, see below. At the 
meeting, a Strategic Research and Innovation Agenda was discussed and further 
developed in which a number of unmet clinical needs were identified. This Agenda will 
be presented to the EC in the hope that EC will initiate dedicated calls on experimental 
projects in these areas. During the meeting, there was also a session to evaluate whether it 
was worth to create liaisons between various National Platforms Nanomedicine in 
Europe. The aims of the various platforms were found to differ. However, potential added 
value was recognised and discussion on this will be continued. 
 

• Update H2020 projects European Nanomedicine Translation Hub (Robert Geertsma, 
RIVM) 

A number of H2020 projects related to the European Nanomedicine Translation Hub, an 
initiative based on the recommendations of ETPN’s Position paper, are at a final 
negotiation stage (see above). The Nanomedicine Translation Hub aims to facilitate in the 
process of bringing nanomedicine from the lab bench to the clinic. One of the projects 
aims to set up a Translation Advisory Board, which will advise start-up companies in 
nanomedicine on strategies how to get their product to the market. Two other projects 
will develop pilot lines to scale up production of two different types of nanomedicinal 
products. Another project related to the Hub is currently under evaluation by the EC. This 
project, “EU-NCL” – European Nanomedicines Characterisation Laboratories, aims to set 
up an infrastructure for characterization and safety testing in collaboraton with the 
Nanotechnology Characterization Laboratory in the United States. 
 

• Roadmap nano and health EU-Latin America (Ineke Malsch, Malsch 
Technovaluation) 

Ineke Malsch runs a consultancy business advising (inter)national projects and private 
partners on the societal context of nanotechnology. She presented a support action funded 
by the EU PF7: Nanosciences, Nanomaterials, Materials and New Production 
Technologies Deployment in Latin American Countries (NMP-DeLA).It aims to facilitate 
the deployment of advanced and enabling technologies in areas of major social challenge 
in Latin America. A first deliverable of the Health Applications part of the project 
includes a Road Map, foreseen to be published in August 2015 on the project website: 
www.nmp-dela.eu.The Road Map aims to stimulate the initation of calls from European 
and Latin American stake holders (EC H2020, governmental institutes, etc.) for research 
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and translational medicine collaboration projects between Europe and Latin America on 
topics of interest for Latin America such as development of nanomedicine for tropical 
diseases. In addition, workshops and summerschools are given on various aspects of 
Nanotechnology. 
 
• Activities for the development European Reference Materials for Nanoparticulates 

under IRMM contracts. (Vladimir Kogan, Dannalab) 
Dannalab is a small company from Enschede specialized in characterization of 
pharmaceuticals and biopharmaceuticals, from manufacturing of proteins and small 
(bio)molecules to final products, mostly for industry but sometimes also for regulatory 
bodies. Since five years they are also involved in efforts to develop European standards 
for nanomaterials by the Institute for Reference Materials and Measurements (IRMM), 
part of the Joint Research Centre of the European Commission. For this they have 
extensively evaluated silica 20nm, and a mixture of 20nm and 80nm particles. 
 
• Recent work from Groningen University (Anna Salvati, RUG) 
Anna presented some recent work related to the development of targeted nanomedicine. 
Nanoparticles interact with their environment; they adsorb proteins and other 
biomolecules encountered in the body which determines their fate and effect. This was 
demonstrated by cytotoxicity studies, where particles in buffer were cytotoxic, but this 
cytotoxicity decreased with increasing concentrations of Fetal Bovine Serum which is 
commonly used in in vitro assays. Also when using physiologically relevant 
concentrations (40mg/ml) of human serum, the cytotoxicity decreases. Other studies 
showed that transferrin functionalized nanoparticles enter cells via transferring receptor if 
you expose them in buffer. But if you add human serum proteins, this targeting is lost. 
NPs still enter the cells, but not via the transferrin receptor, and it is slower. 

Conclusion 
During the meeting, presentations provided interesting updates on various nanomedicine 
topics, followed by lively discussions between participants at the meeting. All 
participants are called upon to also initiate and get engaged in such discussions using the 
LinkedIn group “Nationaal Platform Nanomedicine”. Participants who are not yet 
membersof this group are encouraged to join. The review of “NanoCity 2014”, organized 
by NanoNextNL, and the subsequent discussion showed that this a successful and 
interesting event. Everyone is encouraged to become a “nanocitizen” during NanoCity 
2015. It can be concluded from the first session “Interaction with the immune system” 
that this is a very important field for nanomedicine. Interactions with the immune system 
will occur very often, and in both directions: the immune system affecting properties of 
the medical products and products leading to effects on the immune system. During the 
second session, “Regulation – standards – governance”, it became clear that steps are 
made to regulate nanomedicinal products in a responsible way and to provide tools 
facilitating access to markets for these innovations. In the “Tour de Table” session, 
participants exchanged useful updates, insights and views on a variety of nanomedicine 
related topics. 
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Closing 
Robert Geertsma thanked the participants for their contributions and invited everyone to 
continue networking enjoying informal drinks. 
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