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Obviously, developing an antibody for phase one requires a lot of money and we started to search for funding for this project. And at that time we contacted [name of partner company], a [location] company, that was interested in the project and we funded our [company] spin-off.

References 3-4 - 0.43% Coverage

Yes, we have contacted the [national agency] but just regarding general issues. It was an informal contact and the questions addressed were not related to plant produced antibodies.

Reference 5 - 0.22% Coverage

In fact, we have done very little things on communication. Very little, actually, on that way.

References 6-7 - 0.32% Coverage

Community advisory board that is formed by patients basically. But we have not made action to communicate our project to them yet. 

References 8-9 - 4.13% Coverage

At the beginning, some of researchers who were invited to come found it very strange to have to go and share their scientific knowledge with them. But now we have realised that we have, let’s say, two sorts of meetings. When we go with very applied research, with clinical trials, for example, we realise that it’s very interesting and our researchers now are very keen on coming whenever they have applied research because their committee can give real impact.
	They can give real feedback that can modify our protocols. However, when we bring the more basic results, it’s normal, the patients cannot contribute to what we are doing. What they can only do is to make questions and understand more in that, that they could understand if they read it on the newspaper.
	So there are different objectives of bringing scientists to this committee. For the first cases of very applied research, the objective is to improve what we are doing. This is something that we have already realised, that it happens. But for the more basic research, the objective is just to gain legitimacy, to make sure that our community understand that not only applied research is necessary, but that also basic research.
00:21:42	
	And now, after so many years, they are admired with all basic research and, of course, they are willing to listen about applied research to solve their [unclear].
	And they fully understand the need to combine both sorts of research. And this is the characteristic of the three objectives that we are aiming there. So legitimacy, improving our research whenever it’s possible for them to improve and then, of course, also trying to show that research can be more democratic by trying to open the decision making to them. 
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I could say that there are two sorts of meetings. When the research is basic research, the questions that they ask are the typical questions of somebody who is trying to understand but is not trying to give feedback to what we do. So we could say that these sort of meetings then are training meetings where we train them, or dissemination meetings. We disseminate what we are doing and we open to them so that they can know what’s going on in the institution, within these groups that are doing more basic research.
	Then the second situation is when we bring applied research, for example, clinical trials. In these cases, they question the clinical trial, they ask questions, for example, why did you decide to select 17 volunteers? How did you take that decision? Or when you decided to combine this drug with this other drug, how sure are you about the possibility of interactions between these different drugs? 
	And what about the information documents that you are going to give to the patients? In this case, they contribute a lot and they edit the documents, they make sure they are understandable so that they improve them a lot. And they also require us sometimes to have extra information on security and so on. And I think it gives a lot of legitimacy when they have to look for volunteers because they can explain better the trial to the volunteers. But also the volunteers who are far from us, and may not understand as good as these people who have been with us for a while already.
00:24:47
	So they can help the security that these other people who are no similar to them have approved somehow our trial and that they feel more confident about participating.
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I think that this is a very, very important point. I mean the patients’ trust in our studies. There are some clinical trials with experimental drugs or experimental vaccines, that are really, really cutting-edge research. So the fact that the patients know what is being done here in the lab and that these results are going to be applied to a clinical trial, so they trust and they are really willing to participate in these projects.
	And obviously we need the patients to test our ideas, and it’s clear, there is no clinical trial, there is no proof that vaccines or antibodies could work in [disease] eradication or prevention. So the participation of these patients is a key point in the research.
	And this contact, I think that helps a lot, that the trials are… the recruitment of patients is quite easy and all the participants are willing to participate. The retention of participants in clinical trials is very high, and so on.
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when the research is very basic, maybe the patient can hardly contribute to improve our decision making. So we have a tool that is called a stakeholder analysis. So we have to use this tool to analyse very well who could help us to better refine our research questions.
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And also, by involving patients also, we can detect some needs that perhaps are not being addressed. 
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And you were asking [name] about the regulatory institutions, whether we have talked to them or not, for example. So these are very key stakeholders for the advancement of this project. And there are other key stakeholder in the different phases of the value chain and it’s interesting to analyse who are the stakeholders and when we want to engage them, in which sort of discussions to make sure that when we need them, like it happens with the volunteers, they are already engaged and they have been able to shape what we are doing so that it fits their interests. And this may help the optimisation of the innovation process.
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We have started strongly in another agenda which is the agenda of [disease] prevention. And in that agenda we have involved more than [number] stakeholders and yesterday we had a big [public engagement event] here in [name of the city] where a lot of people came and we are trying to create what we call a transformative network, to promote learning among different scientific disciplines but also with non-academic experts to make sure we identify unmet needs and what we were talking about now.
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But it is very interesting your question. We have to take into account that the members of this committee are not lay members from the public because they have been coming to these meetings every two months for several years now, so we could say that they have gone through quite depth training but not only from us, because they work in NGOs and some of them even publish papers. So they are not lay members of the public. And I think your question regarding GMOs is something that could be explored also with other stakeholders.
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Well, I think when we explain, when we mention GMO we all know that this is very critical word and that in public spheres sometimes it is impossible to open the debate because it is very, very controversial. So here it will be very important how you explain it in your communication materials, and to give the difficult examples of vegetables that we eat every day that are GMO that were created centuries ago even when no labs existed but we are not creating something different than what we… A tomato that we eat every day is a GMO. Because the natural tomato could not be eaten. So we eat GMOs every day and with these people we are sure there will not be any problem.

References 28-29 - 2.26% Coverage

I remember a post by, I don’t know if you know [researcher], [they] are a researcher at [institute] in [city] []. And I remember [they] help[ed] a research centre that you have in [city], where they were doing some research with GMOs with plants and they were having a problem with one of the NGOs that was coming at night and destroying the fields where they were planting these plants. And [researcher], when they happened to establish a platform of dialogue, so here we are facing an issue of a disturbation [?] because what he demonstrated was that, by building a platform of dialogue where they could communicate directly with these people and explain very well the reasons why they were growing this plant and so on, then the NGO was fine with it. So other places where [unclear], should take special attention to these NGOs that may be against and see how they are going to deal with them, yes.
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I think however, but in parallel to your research and your project, it would be interesting to explore the research on the concerns from the public on plants being modified and used for drug production. I mean to analyse what are the fears or what are the obstacles that they would see for it to be done and, based on this analysis, this based on this research, to construct the communication discourse.
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So this is about exploring what are the needs of one of the stakeholders who is the lay public. What worries them, what are the expectations and doing this sort of research to help to improve what we are doing. So in this case, the communication, the explanation of how we are going to do whatever we are going to do, maybe slightly modified by analysing very well what are the fears of these people and the worries.

References 34-35 - 0.56% Coverage

the patient associations themselves, so here we are talking about individuals living with [disease] and I believe it could be valuable to speak with some of these members to start understanding, also, their views on this particular technology
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We are in contact with a multinational that is based in [country] that is a multinational company that is focused on auto-immune disease in general, so we think that could be the key stakeholder for our company.
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We have talked with a lot of clinicians at a lot of laboratories and people that work in hospitals and we have talked also with doctors. All these people said to us that it's something that could be very useful for the patients and that can solve a lot of problems because it's the substitute of the unnecessary visits that they had to prescribe to their patients. 
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Clinicians and doctors in general were interested in our product and they think that, even if it is innovative technology, it could be an interesting product. They are not worried about this technology. Probably because the product is something that they can use easily, I think.
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Last year we had an interview with a pharmaceutical company that is a multinational and they were very, very interested in our product, especially because of the technology. Because sometimes the pharmaceutical company are not close to molecular farming and the use of plants in diagnosis and therapeutic field. So our technology could be an innovation for pharmaceutical company and we think that in general multinationals could be very interested.
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I think the use of plants because it's something that is not expensive and is environmentally friendly, and the flexibility about the use of this technology and the different potential new applications that it can have. And regarding our conversation with the pharmaceutical company, they were also interested because they are developing therapeutics for [disease] but now they are at the second stage of the human validations.
	So they told us that when they will be at the third step they will contact us because they are interested for the commercialisation and the communication of their therapeutics, because obviously if there is a tool that is specific in diagnosis it will be better for the pharmaceutical company because this illness could be well known for people.
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Yes, we are in contact with a patient association in [country] and we are also in contact with a [country] foundation and a [disease] foundation based in [country]. They are very, very focussed on the reduction of the timing for the definitive diagnosis. So we are in contact with this community.
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we are in contact with patients that are near our company. Because in our company there are also two clinicians that are experts and focussed on this illness, so they have a lot of [disease] patients and we are in contact with them.

References 16-17 - 0.65% Coverage

And regarding the clinicians, we are in direct contact, direct communication, because the clinician can explain the problems that these patients have, and, yes, we can know problems and information that could be useful for our studies.
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The [country] foundation approached us when we started our company, and [country] foundation and the [country] foundation, I wrote them an e-mail years ago because I was interested in understanding more about [disease] and in order to obtain more information about the problems of [disease] patients and the market and about the interest in a kit like our
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We had a lot of discussions with the authorities to explain what we do and that we can produce clinical-grade material that you finally use for the patients. And they approved the process.

Reference 3 - 0.81% Coverage

So now we have a lot of seminars or lectures we give to school kids. School classes are coming to our building and I explain different things, not only plant-made pharmaceuticals, but plant-made pharmaceuticals is one major part. I’ve never had negative reactions, so they understand that this could be interesting, and also a benefit for them.

References 4-5 - 0.36% Coverage

I’m also talking about GMO for food production, there are more questions related to that, because it’s a much more emotional topic than molecular farming.
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I have and also some people in the lab have done outreach activities. I have gone to school and I’ve been in talks, not only for scientists but also general members of the public. We went to the pine of science event, and we have done also open days; and every time that we show the people this technology and how these plants work, I think that they are all really amazed.
	And so far I would say that most of the feedback is really positive, because they see that with a plant you could produce these products.

References 3-4 - 1.33% Coverage

And they are really amazed that now with plants we could produce all this potential great products. And I think that their role could be they being more like, acceptance for this and saying that the public is happy with, this development, because we know that for some technologies the opinion of the public can have an influence, because if you have a product and then they say ‘we don't like it’, and then no one wants to use this product, then it makes no sense.
	But I think that so far, the people, at least from my part, that I have seen is that people are really enthusiastic and they think that it’s really cool. 
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for example we did last year what was the [name of the Institute] Open Day and it took place at the [name of the Institute] and it was an open day, open to families and to anyone who would like to come by, and I think that there were hundreds if not thousands of people. So it was quite a lot of people who came.
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People usually are quite amazed and they start asking how do you do it and which can be other things, and I think that it’s quite interactive and it’s cool. As I said they are from different backgrounds. Family style or at the school with students and teacher, there was more university and another was completely in the city, whoever wanted to come to the event. 
	And then of course there are all the different conferences and meetings that we attend but in this case it’s more people with a science background. And this, as I said, some of these meetings are more people who are doing plant molecular farming because there is something called ISPMF, that is the International Society for Plant Molecular Farming.
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So, the stakeholders, I mean, I’ve been to workshops with, you know [company] and all of these big pharmaceutical companies and plant-based production isn’t around since only two years. 
	It’s been around since—I don’t know—the 80s, early 90s. And it comes and goes in, sort of, waves of hype and counter-hype and so a lot of—especially the older ones have heard of it, like, ten years ago. And they are, to some extent, very sceptical and they are mainly sceptical because they lack the numbers. They are, you know, they are economists; they are not scientists, so they look at it and say, so how much does it cost? How much can you do and what’s the quality of what you can do? 
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So, what I was mentioning was I went to a [academic event], and there were a lot of, sort of, old-school pharma people and I was, sort of, the odd one out with my plant molecular farming idea. And I gave a talk to them and I think half of them were, like, sceptical and the other one was… And the questions were a lot, sort of, related to the messiness of the whole process. 
	You know, the whole infiltration process and oh my God, all of these bacteria and uncontained splashing about, blah-blah-blah. And that was really annoying because, to some extent, because it’s true. It’s a lot of splashing about but that is just because we not have finalised the production. It will not be like this in its final state. And then… But I don’t think they count as public. 
	But maybe they also had these strange ideas of these… Maybe they were talking as public people and not as representatives of some, sort of, company or pharmaceutical company or whatever about biotechnology company. So, yes, I just had the feeling that they didn’t really get the point. But, you know, I gave them a talk, 20 minutes, and I tried to explain the concept
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My parents, for example, are terrified by what I am doing. They don’t understand it and they are basically just the whole time worried that I’m getting myself infected with something terrible or that I’m contaminating the whole of [location]. Yes, and I can’t convince them otherwise. They don’t understand it and it’s too complicated for them to understand it. 
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I have to explain what we are doing to every single person to some respect, that comes to the facility and that’s a lot of, sort of, normal, non-scientific background people as well. Like that’s the builders. That’s the people that maintain the [?] and then everyone wants to know what exactly are we doing and then I try to explain it in the most simple of terms and mostly they’re just nodding and being… I don’t know. 
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people are generally very positive. No seriously, they are very positive. It does, sort of, give them a better feeling and understanding. They probably expect some, sort of, a terrible witch-kitchen, kind of, a mad scientist laboratory, kind of, thing. And then, when they see that it’s awesomely clean, absolutely contained. They can’t go anywhere without wearing lab coats and protection equipment. 
	I sometimes think that that’s too much, that, sort of, emphasises a danger that isn’t even there. But then, on the other hand it makes them feel, sort of, secure, that we have it all under control and that it’s all alright. So, yes, no, I think most of them, I think, are 100% positive reactions.
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Who’s my target audience? You know, because if I write a piece on plant expression systems how do I know what level do I have to start? How detailed or how un-detailed? How broad do I have to explain it? And so, there was a lot of misunderstandings. And no, I think they actually are going to be… They are in the process of actually interviewing people that are communication specialists, simply to get that out of the way.

References 12-13 - 0.05% Coverage

How do you find the right language?
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Yes, and regarding the regulatory affairs, we had a first meeting with the [national] regulatory affairs to discuss about the hairy root process. So we are interested in all these problematics of course.

References 3-4 - 0.65% Coverage

When we develop some products, we try to have communication with these physicians because I would say perhaps mainly in rare diseases there are not a lot of physicians and research groups that are expert in a particular disease.
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Then in usual we would present the technology and usually they like the technology. It’s very different from what they are used to know and then when we have identified a disease on which we are working, we mainly discuss on this pathology. But usually we don’t talk a lot about the process itself. More on the product and the pathology. And the process is just the means to obtain, the way to obtain the product.
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They understand that we can produce complex glycoproteins, so we have proteins that are close to the ones that are produced by mammalian cells, so the classical process. So this is not a problem for them. They understand the safety, so this is a good point, but yes.
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They are not afraid about the process itself. For them, the process is our part so, this is not a problem for them I would say.

References 11-12 - 2.71% Coverage

So our interest was to know how the regulatory authorities could perceive our process. So this meeting was based mainly on the process and not really on the product. The product was the basis because we can’t really present a process to a regulatory authority, at least in [name of the country] so it has to be associated with a product. But we will say that the product was more an example for the process.
00:34:22
	And it was scientific advice from the regulatory authority, it was the [name of the agency]. So when they perceived the process, they appreciate this process, they already knew about the [therapeutic] process in CHO cells. Yes, and then they identified that our process was very close to the one with the CHO cells. Even more than us, meaning that there was a part of the process that we thought was different from the CHO cells and they mentioned to us that no, it can be considered as the same and so we can follow the usual guidelines. Yes.
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So our communication with the regulators so far about that particular issue has been positive although I must say I was not directly involved in those talks.

References 3-4 - 1.04% Coverage

There is always the concern… The first question that we get asked is what do we do to prevent our genes essentially flowing into the environment and potentially into our food. Well for a start, we don’t use food crops. Typically tobacco is not a food crop but also in current paradigms of production, we are always under close containment. So we ensure that there is no flow of genetic material from our contained plants into the environment at all. So I think that’s the feedback I hear most often from these events that we do.

Reference 5 - 0.62% Coverage

So it was really… There was a series of workshops we did to educate scientists and university undergrads about the technology and also to pass on some skills and techniques to institutions in [country]. We did three of these and in the end I was involved in the first two, I think. And they were held in south [country].
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And also during those trips, we were travelling around a bit so we talked to pharmaceutical companies. We talked a bit to generic manufacturers about whether they would be interested in adopting a plant production platform for some of their generic products.
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So I think if we can communicate that our technology is safe, it’s in no way inferior to the mammalian cell production platform and also could be enabling for a broad spectrum of new products. I think that could be a very powerful message.
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I think the problem is that when we interact with the general public, because the knowledge of science generally is not particularly high, even to try and get across the idea of putting a gene into something and producing a medicine is quite difficult to get across because a lot of the members of the general public really only have the vaguest idea of what a gene actually is.
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I think possibly the only slight negative connotation was if you mentioned genetically modified plants, because again, there’s perhaps a slight… Or maybe not so slight, negative feeling amongst the public on GM plants, because of the last 20 or so years of history with GM plants. 
	So, that might be, if you use those words, genetically modified, I suspect that they would want to be sure that you’re not growing them outdoors, you know, that there was not chance that they would escape into the wider environment. So, I think you would need to reassure them on that point. So those I think would probably be the main reactions. 
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I’ve done a little bit of work in public engagement. So, one year we had a stand at the [event] and spoke to probably several hundred people I would say. And I would say there was very little negative reaction.

Reference 6 - 0.81% Coverage

[event is] a very big show, I mean it’s a big ground, so you don’t have to go to that particular tent to go and see. So, they were probably slightly more interested in the first place. I would say 95% or more were positive, the only… Well, I can only remember one person being very negative, and that was based on a very negative feeling about GM plants. And I can also remember one person being slightly shocked at the idea of putting a human gene into a plant.

Reference 7 - 0.37% Coverage

Well, his exact words were, I wish you would disappear off the face of the earth, and then he walked off. So that was it. We tried to engage him in a discussion about what we did, but he was just not interested.

Reference 8 - 0.20% Coverage

He didn’t actually raise anything, and to be fair, you know, I said that was based on his feelings about GM plants.

Reference 9 - 0.27% Coverage

It was interesting, I… We also spoke to somebody who was very high up in one of the pharmaceutical companies and had a very good understanding of science. 
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So, I came away thinking that there’s no homogenous general public; the general public is everyone, and people have different amounts of knowledge about things. But I do think it’s very difficult to explain these concepts to people who don’t have a very high knowledge of science in the first place really. And I think that will be a challenge. 
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So, if you like we took a sort of, softly, softly approach to try and say, you know, medicines have always been used for plants since way-back-when. We use products from plants, natural products, and in certain parts of the developing world, plants are the only source of medicines actually.
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I’ve also spoken in at least one school visit, and again, very little negative thoughts although a very good question was raised about… You know, because our interest was in medicines from the developing world, and actually, the teacher said, well you want to develop medicines for the developing world, but medicines are developed by pharmaceutical companies who want to make a profit. 
	So how are you going to square the circle, so to speak? So, that was interesting, and we tried to answer that. Maybe what we’re trying to develop is something that maybe can be done locally without pharmaceutical companies. I mean, that’s a very ambitious project, but that would probably be one of our ultimate hopes. Or maybe a pharmaceutical company could do it as a source of good publicity. You know, there are incentives.

References 13-14 - 0.83% Coverage

good manufacturing practice protocols for that had to be developed. Protocols based around how we test for purity, for example, for our substance. How do we test for contaminating substances? Plants [inaudible]. Some of them are quite dangerous. How do we know, for example, if we produce a medicine in tobacco that there isn’t nicotine in that sample as well, or something like that? So, these are all the things that had to be developed in joint communication with the regulators.
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This wasn’t direct engagement, but I produced a review paper some years ago on GM plants and human health and looked at all the aspects. And that was… Well, we wanted to target it to GPs, to doctors… Medical doctors. And for that reason, we published it in a medical journal. That led to some direct interaction with people emailing me.
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I’ve also interacted with the media over some papers that I’ve published. Most of the interaction was based not so much on the pharmaceutical work, it was more on the phytoremediation work, the clean-up… The environmental clean-up work, and that was with newspaper organisations mainly, broadcasters as well. So, some of that. Again, there was nothing negative there really at all; it was more a description of what had been done.
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I think the whole opinion regarding genetic modification has very bad PR so far. So as I said, once the regulatory agencies will start to approve more and more products in the market and this scientific community, in addition also the industrial community, will have to do better efforts in order to change the public opinion regarding that.
	Basically what we need to do is come to the public and explain to the public that, as I said before, breeding is even worse than genetic modification. I’m not sure that the common, regular person in the house, is familiar with the real facts.

Reference 2 - 1.35% Coverage

And I really clarify how much the technology is safe and that doesn’t expect to have any impact on the end customers, they become more calm. I wouldn’t say that I will convince everybody, since it’s like politics. It’s hard when they don't believe. It’s hard to change that. It’s something that will take time to change the public opinion regarding that, but still I think that we need to raise more forces for that. It’s very important due to the food problems that we have in the world.

References 3-4 - 1.27% Coverage

[company] which has a very bad public opinion, I would suggest that this company or other companies like [company], if they come and they are just explaining to the public what the advantages of using genetically modified and how much it’s not dangerous or doesn’t affect the people who consume the GMO food, to raise a little bit the knowledge within the public.
	So I believe that these big commercial companies can influence pretty much public opinion as well.

References 5-6 - 0.52% Coverage

Yes. Actually we are negotiating with three different multinational companies – two multinational are interested in our animal health sections and one is interested in the crop protection.
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it started, I would say, three or four years ago when we had our [journal] paper on [inaudible] production in corn published, and then we got huge publicity in the international press. I think we got more than 30 independent reports in 15, 20 different countries, including [country]. And we gave radio interviews, TV interviews, and all that because that was a big thing at the time.
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As part of my job I had to respond to calls from the press, or from other quarters outside the scientific community and explain what we do and why. I think this is very appropriate because we were a publicly funded body, centre. I'm talking about the [name of another Pharma Factory Consortium partner] as a whole. I think if you get public money you have an obligation to account and explain why you should be getting public money. 
00:28:40	
	So, we had lots of discussions, and public debates, and all that

References 5-7 - 1.83% Coverage

my first bad experience was with [organisation], where… in [city], I can't remember when, I think that [name of another Pharma Factory Consortium partner] actually organised the debate on GMOs in general, nothing to do with molecular farming, just GMOs. Then, I think, a journalist was the moderator of that debate, and then I was put in the unfortunate position to be the lead representative of the scientific community at [name of another Pharma Factory Consortium partner] in explaining what we were doing using transgenic plants. Remember, [name of another Pharma Factory Consortium partner] is not a for-profit organisation. 
	Then we had somebody from [organisation] - I can't remember who it was, but I can dig it out – who was on the panel in the discussion, and I would say it was a session that lasted for well over an hour and half, two hours. It was one of the most stressful situations I ever had to experience because, number one, I was never allowed to finish a sentence, and number two, I found the moderator being so aggressive that not only he would not try and maintain a balance in the debate, where when I entered in the debate I thought I would be a debate based on facts and scientific objectivity.
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What made things worse was the outcome of the debate was published in the local newspaper in [name of town]. Not only the report was so heavily biased towards the [organisation] side, but I was quoted out of context on many occasions, and it made me look like a fool. 
	So from that point on I refused to take part in debates. I said, okay, if you want me to take part in public engagement activities, I'll be happy to give a lecture in layman’s language, in a public audience, or go to a school, or talk to a group of journalists, or whatever, but I would never again debate [organisation]. So, I had one experience with [organisation] and that was it.
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when we applied to the government in [country] to get permits to start progressing on the project the [country] branch of [organisation] filed a suit and the government had to stop all activities because [organisation] claimed that we will be using [country] women as a guinea pig to test drugs that were developed in Europe and they didn’t want to see these very dangerous molecules being used on [country].
00:35:11 
	Then, when they countered that, first of all, these are antibodies, so they are entirely innocuous unless you have the [disease] virus because this is how antibodies work, the response from [organisation] was, it's better for people from [country] to die with dignity by being infected with [disease] rather than being treated as guinea pigs. So, from that point on, and in terms of morality or ethics, this convinces me that these people have neither and I'm not going to waste my time trying to get them to change their mind. 
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I'd rather focus on the middle ground where people may be ambivalent, either because of their own beliefs or because they don’t know the facts, and put my effort into trying to explain to that group of stakeholders what are the benefits, and try and figure out what their concerns are and try and address them rather than focusing on [organisation] and the like. 
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What we lack is the training to actually change the point of view or the opinion of people at the emotional level. We scientists are very bad at that, and when it comes to connect with somebody outside facts we have a great difficulty. 
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You see, I'm using my words carefully. I'm telling you it's highly unlikely because as a scientist I cannot tell you absolutely even though I feel that there is absolutely no way that anything will happen to you if you eat antibodies. Well, so far all the antibodies we tested point in that direction. There might be a possibility that a new antibody may do something else. Can I exclude that possibility? No, I cannot. This is why I cannot be absolute. But if I were to talk about probabilities I would say the probability of that happening is infinite decimal, but it's not zero. This is where a clever adversary would say, ah… I had this happen to me. A headline, scientist refuses to categorically state that this GMO product is safe. So, how do we do that? 
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the heck with this, let somebody else mess around with this and I'll focus on my science. So we lost a lot of good scientists who could have contributed a lot to public engagement and information because they had enough.
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I found the press in general in [country] not to be so well informed in terms of scientific background and facts. For example, when I have an interview with a Spanish journalist, the tone of the interview is cordial, and at worst, neutral. On many occasions it's positive, so they are not anti-GM. In [country], on many occasions, when I would start an interview with a journalist their first question would be something along the lines, we all know that GMOs are bad, why do you say this, and this, and this? I never had this opening from a [country] journalist.

References 21-22 - 0.67% Coverage

It's not communication per se. It's engagement and trying to get them to, at least consider plants in their strategy as production technologies. And they are very reluctant, not for any other reason but because they say, we have a process, it's been validated, we don’t want to go into a new process because then we have to validate the process again and that costs a lot of money and it takes a lot of time. So, it's a very business-like response.
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I think the main message which needs to be communicated, not only to this group but to all the groups, is to take a step back and think how they form opinions, or how they make decisions. I shouldn’t say they- I would say we make decisions. In everything we do, at least in most things we do, most of us do a subconscious risk-benefit analysis, right? So, if I take this action, what do I gain or what do I lose? If I wake up in the morning, get into my car to drive from home to work, is that safe? Well, is there a guarantee that I would not have a car crash? No, there is not a guarantee that I would not have a car crash, but then what are the odds of having a car crash, and considering the odds, am I willing to drive rather than take public transport? 
01:23:18
	I would like to see people use the same train of thought in forming opinions on GMOs, and also on, specifically, molecular farming-related GMOs. So, not only to only consider what the risks are in actually accepting a product of molecular farming, but also what are the benefits and even perhaps more importantly, what are the risks of not accepting it?
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I'm sure some of the more educated members of the public are aware of it, but perhaps, without wishing to be demeaning to anybody, perhaps some people are not aware of it. This reminds me, a quote from Edward Teller, who was the director of the Fermi labs, nuclear energy, in Chicago in the 1950s, about political correctness. He said, I'm sorry, I cannot accept that Albert Einstein and a street cleaner’s opinion on matters of special relativity should be equivalent. Yes? But is not politically correct to make that statement.
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I’m giving quite a lot of conferences to non-scientific public and for example the [inaudible] ask me at least two to three times a year to go to the high school in order to explain what we are doing in the lab in terms of the academic projects. And most of the time when I explain to these young students what we are doing, most of the time they found that this is really interesting and very promising.
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we have a [public engagement event] which is one or two weeks where we have to meet the general public and to explain to them what is occurring in our lab and so on.
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On top of that, I’m going at least two or three times per year to the different high schools in order to explain to them what we are doing. 
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Most of the time they ask some questions, most of the times they are convinced about the safety when I explain to them about the safety, they are convinced about that. Most of the time they ask about the cost. You know, a young scientist or the young students are very concerned about cost – because of life, how much salary as a scientist and so you can feel that money is very important for them. So most of the time they ask me how much is it costing to produce such biopharmaceutical in CHO cells? How much will it cost when we will produce at an industrial scale using plants or [system]? So most of the time cost is a big concern for them.
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I explain to them the example and this is currently used by the production of beer in order to produce the beer, which means that the beer that they are drinking is made from GMO which are not controlled at all because you just randomly generate mutation inside the genome of yeast. 
	Whereas when we are doing molecular farming we know exactly what we modify in the genome of the plant, and if we want we can also precisely study the integration sites where the gene that we insert has been introduced. So we can control everything we do within the genome of the organisms that we modify. 
	So for me I try to explain to them that it’s much more controlled that was has been done with the use of some GMO in some of the other industries at the moment.

<Files\\Interviews\\UR160418MC> - § 4 references coded  [1.83% Coverage]

Reference 1 - 0.46% Coverage

I think that the reaction is, most of the time, rather good. Perception is good. I think so. Not a problem.
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For them it’s something that they discover. They don’t have in mind that it even exists. It’s very new for them.
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We sometimes have some conferences with people from the medicine university. People we are working… There is sometimes collaboration with people we are working on medical research. So they are interested. 
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But I guess, of course, it’s something we should do all the time, that we should go to schools and all possible events and discuss about the work and how important we see it and how good we see it. But sometimes I guess quite many of the scientists are a little bit sort of tired of the thing, that it’s, it somehow is almost hopeless. You get the feeling. Doesn’t help how much you talk.
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I must confess, I haven’t been doing that so much. But even thinking of your friends and relatives when you start to explain what you do, and then you sort of see the glass wall in the eyes and nothing is penetrating
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 It’s very often that, isn’t that something dangerous or isn’t it that the genes are, you not supposed to do, fiddle with the genes of an organism and things like that, for example. And, of course, then, yes, I would say… But, yes, it depends on the person, of course, and the level of education what kind of questions you get so
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And then, of course, there are people that are good presenters and are good in explaining things for public, so those we need more, because it’s completely different thing to go in a scientific conference and talk about science and your work to other scientists. But people that are really able to explain to public, so I would say they are rather rare among us scientists, so I think those people we would need.
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But then, for example, in Plant Science Day this fascination with plant science, which is the annual event, so one year we were organising little talks in the café and it was fine, but not that many people were present, so it’s also difficult to get the audience in place. It might be that also of course, most of the events are organised during working hours, so it might be that one should look for these events, other options than these working hour events.

Name: Perceived Barriers
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So we wanted to understand the regulatory issues of producing antibodies in plants and if there is a good platform that produce high quality antibody in plants, how is it feasible to move these to our phase one clinical trial. This is clearly feasible for a mammalian cell produced antibody because this is the standard of production. But we don’t know the requirements, the regulatory requirements that the European agency will make for a plant produced antibody.
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I don’t think that the quality will be worse for a plant produced antibody. I’m maybe worried about the presence of contaminants, plant contaminants, in such plant produced antibodies. When I say contaminants, I mean not viruses, because the product will be safer if it has been produced in plants, because viruses from plants are not infecting humans. Viruses from human or mammalian cells may infect humans.
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So, from the point of safety, probably the product from plants would be safer. However, it can also have contaminants such as different allergens that are probably difficult to identify, and that may be an issue in terms of regulation.
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Well, I think when we explain, when we mention GMO we all know that this is very critical word and that in public spheres sometimes it is impossible to open the debate because it is very, very controversial. So here it will be very important how you explain it in your communication materials, and to give the difficult examples of vegetables that we eat every day that are GMO that were created centuries ago even when no labs existed but we are not creating something different than what we… A tomato that we eat every day is a GMO. Because the natural tomato could not be eaten. So we eat GMOs every day and with these people we are sure there will not be any problem.
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I think that there is a big difference between making medicines in plants and the general perception of GMOs by the societies. I mean GMOs are part, let’s say, of the big economy so there are big companies that control those GMOs in their own benefit and this is something that is quite negative for people. In our case, what we want is to use plants for producing medicines and therefore save lives. And probably this could make a big, big difference in the perception of GMOs by the targeted use.
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Which stakeholders you think that it may be more difficult to convince?
[interviewer]	Probably NGOs, yes.
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So, in general, I think that the main obstacles for us, is that we introduce a new procedure and a new diagnostic marker in the market. And when you introduce a new marker and a new tool you have to convince the clinicians and you have to raise awareness from the clinicians. 
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at that time there was a moratorium not to use genetically modified plants in the field. And so, a lot of people working on plants and transgenic plants switched to molecular farming because at that time the first article appeared where people have used plants for production of pharmaceuticals.
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in order to go to the next phase, you need money. You have to do Phase II clinical trials and you have to do Phase III clinical trials. This can cost up to a billion or even more. That means you cannot do that by public funding anymore. You need a pharmaceutical partner, an industrial partner. And they will only invest this big amount of money if this is a successful and competitive candidate. But nowadays, there are much better candidates. So nobody will invest in this process because the antibodies are not the best ones anymore.
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That’s also the reason why we are convinced that plants for production of pharmaceuticals can be only grown in containment. You cannot do that in the field because then you have to check for pesticides, for dead animals, for bird droppings, for people that are sick. You have to do so many analyses in order to exclude that you have contaminations. This will increase cost and you will also not be able to ensure batch to batch consistency due to different weather conditions in one year compared to the next year.
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If you talk to plant people, they will always tell that it is cheaper and scalability is good so there are a lot of benefits. But actually, the other platforms, and I’m talking mainly about CHO cells and E. coli and maybe [inaudible] are very well-developed. So if a pharmaceutical industry would have to produce an antibody, they would always go to CHO cells and use for example the long cells and medium, because they know it works and the authorities know the process.

References 23-24 - 0.98% Coverage

you have to imagine, if I’m talking with [company], a big pharmaceutical company, they have invested millions and billions in their infrastructure to cultivate mammalian cells for production of antibodies and other proteins. So they will not change their system to plants because I’m telling them. I really have to convince them that there is an advantage. And this has to fit also to their needs and to their products.
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I’m also talking about GMO for food production, there are more questions related to that, because it’s a much more emotional topic than molecular farming.
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We had one company in [Institute location], there was a lot of protest at that time as they wanted to produce medicine in bacterial cells and people were afraid that the bioreactor will explode and they will have the recombinant or transgenic bacteria in the field. People were really afraid of that. But it has completely changed.
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I think the normal person buying a medicine will not understand the difference between an aspirin, which is a chemical, that’s not a protein, and vaccines that they get when they are vaccinated, which is protein. They don’t understand the difference. But if you explain it to them, they accept it.
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I think the major problem is that plant-made pharmaceuticals are mainly driven by academia. It’s people like me and the people in the universities that push the process to results. So they produce protein and purify the protein, they do some studies with the protein, and then the project ends. But this is at the very, very beginning of the pharmaceutical development process.
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So it’s very important to make this link. The scientists have to understand that at a certain time point they have to give away their research to the industry. This transition, this translation I think is the major bottleneck, the major challenge for making plant-made pharmaceuticals really successful.
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It’s really the translation to the pharmaceutical industry. If you see, the development of a pharmaceutical protein, as I said before, costs maybe 1 billion or 1.5 billion until you have a product on the market. There, you can imagine that an academic institution cannot do that. And so, at a very early time point, a pharmaceutical company has to step on that.
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In the end, you need money to develop this further. And the money is coming either from the industry or by public funding. And in this respect, of course, you have to convince all the people that give the public money like the government or the funding agencies, to convince them that they have to invest more money.
	But they’ve already invested quite a lot of money. So we have sometimes feedback from the EU saying that they have invested quite a lot in molecular farming or plant-made pharmaceuticals and that they are not really convinced to set up new programmes on this topic.
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I think here the most important thing is to create success stories. Just to say, okay, we have the system and we could produce your protein, is not enough anymore. You have to come up with success stories. You have to demonstrate that you could use plants for production of protein and that this has the advantage of being better or cheaper or something else.
	Otherwise, the story has been there for a very long time and a lot of people are interested in protein production and know this platform but now they really want success stories. Actually, our field is really suffering from the lack of the higher number of success stories.
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If they have doubts maybe, I don’t know, it’s we need to wait until someone is the first one to present. I know that for example these electronic companies when they start presenting their new devices, some people were more sceptical because they were the first ones or maybe something new but now everyone loves all the iPads, iPhones, and I guess that maybe it’s the same.
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going back to vaccine production, I think what you need to, there are so clear regulations—you need to comply with GMP standards to be able to, you know, produce something that is anywhere above pre-clinical. So, it’s I think that’s, you know, it doesn’t really matter where you produce your vaccine if you can’t comply with GMP standards then you won’t be able to sell it to a, you know, pharmaceutical company, for example, if they want to inject it in a human or something. 
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if you look at it like this, then it’s really easy and very clear what you need to demonstrate in order to be competitive. You need to demonstrate that you can produce to the same quality and the quality standards set by, for example, the pharmaceutical and by the food industry. It’s quite clear. It’s certain ISO regulations, it’s the GMP regulations. So, you know, if you want to compete with them you need to be able to fulfil all of them
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So, the stakeholders, I mean, I’ve been to workshops with, you know, [company] and all of these big pharmaceutical companies and plant-based production isn’t around since only two years. 
	It’s been around since—I don’t know—the 80s, early 90s. And it comes and goes in, sort of, waves of hype and counter-hype and so a lot of—especially the older ones have heard of it, like, ten years ago. And they are, to some extent, very sceptical and they are mainly sceptical because they lack the numbers. They are, you know, they are economists; they are not scientists, so they look at it and say, so how much does it cost? How much can you do and what’s the quality of what you can do? 
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So, for them it’s always like, oh my God, you’re working with compost and you’re working with prokaryon and that’s all dirty and how do you get this GMP?
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Yes, they would be sceptical, and they want numbers to be convinced and they have their standards, which are their industry standards and I don’t think they will ever, you know, go away from that so unless we can actually prove that we can have the same standards. But, I mean, to some extent that has already been done.
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You know, a lot of people that have never heard of the system—well, I’ll try to think of a particular example—but I guess a lot of them don’t trust it because it’s, sort of, in itself less controllable. You know, you imagine a plant to be out in the open whereas a cell culture is always contained in a little glass container or bigger glass container and people walk around with their white lab-coats. So, it’s a lot about perception, I guess. 
	Whereas they think that oh, plants are messy. A lot of people seem to be very just prejudiced against plants, as such. They don’t really—I don’t know—they don’t like plants because they think that they are less controllable and, you know, more… But yes, as I said, because they’re, sort of, out in the open and breathing, whereas cell lines, yes…
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I don’t know. I honestly don’t think, I’m not really thinking about the public very often. I mean, I guess the public is important. For example, you don’t get funded by a grant body if the public thinks what you’re doing is useless.
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obviously, nobody wants to start mentioning GMOs and [company] and all of these things. And if you put us in the same pot as that then we’re in trouble. 
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it’s like those older generation people, they then start, you know, then talking about [organisation] and [company] and blah-blah-blah and I’m, like, this is not really how I see this anymore. And I don’t think that my generation—or the younger generation—sees it like that anymore. 
	They really see that you can use plants in a, sort of, factory setting and that works totally fine and they are happy.
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So, what I was mentioning was I went to a [academic event], and there were a lot of, sort of, old-school pharma people and I was, sort of, the odd one out with my plant molecular farming idea. And I gave a talk to them and I think half of them were, like, sceptical and the other one was… And the questions were a lot, sort of, related to the messiness of the whole process. 
	You know, the whole infiltration process and oh my God, all of these bacteria and uncontained splashing about, blah-blah-blah. And that was really annoying because, to some extent, because it’s true. It’s a lot of splashing about but that is just because we not have finalised the production. It will not be like this in its final state. And then… But I don’t think they count as public. 
	But maybe they also had these strange ideas of these… Maybe they were talking as public people and not as representatives of some, sort of, company or pharmaceutical company or whatever about biotechnology company. So, yes, I just had the feeling that they didn’t really get the point. But, you know, I gave them a talk, 20 minutes, and I tried to explain the concept
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I think, again, it all comes down to, sort of, their biggest issue is they have regulations and they believe in these regulations and they breathe and live by these regulations and if you can’t comply with these regulations then you’re just not accepted in the club.
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And a lot of people are just, like, they look at us and they’re, like, oh my god plants. How do you control them? You know. It’s a very… I think people are just generally lazy. You know, if you’ve worked 20 years with whatever you’ve worked with then you’re very much inclined to just, sort of, neglect everything that’s different and just say, oh no. You know, unless you’re for some reason really unhappy with your own system.
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they really are worried about plants, just because it’s so strange to them.
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the worst thing that can happen to us is that we’re, sort of, put in the same pot as [company] and all the GMO, you know.
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My parents, for example, are terrified by what I am doing. They don’t understand it and they are basically just the whole time worried that I’m getting myself infected with something terrible or that I’m contaminating the whole of [location]. Yes, and I can’t convince them otherwise. They don’t understand it and it’s too complicated for them to understand it. 
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I have to explain what we are doing to every single person to some respect, that comes to the facility and that’s a lot of, sort of, normal, non-scientific background people as well. Like that’s the builders. That’s the people that maintain the [?] and then everyone wants to know what exactly are we doing and then I try to explain it in the most simple of terms and mostly they’re just nodding and being… I don’t know. 
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Who’s my target audience? You know, because if I write a piece on plant expression systems how do I know what level do I have to start? How detailed or how un-detailed? How broad do I have to explain it? And so, there was a lot of misunderstandings. And no, I think they actually are going to be… They are in the process of actually interviewing people that are communication specialists, simply to get that out of the way.
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How do you find the right language?
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Because they already know that, and it’s normal I would say, they already know this process, they exactly know the pathway at the regulatory level, yes, then all the things on that.
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Well monoclonal antibodies obviously are a massive product and have a massive section of the market for what we call biologic drugs. That is drugs that are the product of a biological process rather than ones that are chemically synthesised.
	The approach that is used for every recombinant antibody on the market at the moment is production in a mammalian cell-based system of which CHO, which stands for Chinese Hamster Ovary cells, is the most commonly used. There are a few other mammalian cells that are used for production. There’s one called PER.C6 which is from corneal cells, I believe. But CHO cells are by far the dominant methodology for the production of antibodies.
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Also there’s veterinary medicine. There’s a group in the current project looking at [animal] vaccination which, obviously, there might not be considered to be a particular financial drive for this.
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I think probably the failure to develop these products has been more of a lack of investment at that stage of development rather than a lack of investment at earlier stages driving the formation of these SMEs, for example.
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I think the medical community could really bolster the public’s faith in the technology. But before there are more products on the market, I think it’s difficult to really gauge and see what the factors are involved with the patient, the acceptability to the end user of the technologies behind this, simply because they have no concrete examples to think about. And it becomes easily conflated with the GM food and GM crops which have a more mixed perception.
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I think they probably would but I don’t think they perceive much about GM plant-produced pharmaceutical products yet, unfortunately for us. I think when we move forward and hopefully once we do get that breakthrough, it’s very important that we distinguish GM pharmaceutical, plants for GM pharmaceutical production from GM plants for food use.
	Not to say that GM plants for food use do not have their place, I believe they do. But I believe there are more ethical considerations and more barriers to acceptance of GM food crops than there will be to GM pharmaceutical plant use.
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There is always the concern… The first question that we get asked is what do we do to prevent our genes essentially flowing into the environment and potentially into our food. Well for a start, we don’t use food crops. Typically tobacco is not a food crop but also in current paradigms of production, we are always under close containment. So we ensure that there is no flow of genetic material from our contained plants into the environment at all. So I think that’s the feedback I hear most often from these events that we do.
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there might be a barrier to uptake with companies such as [country]n generics manufacturers simply because they do not see big pharmaceutical companies around the world using this system yet.
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 Because they’re developing new drugs, they really do not like the idea of marrying the risk of a new drug failing, which is very high, even if it’s got to phase three, I think there’s something like a 60% failure rate, plus, of the drug to make it to market. They’re very keen not to marry that with risk of an unproven production system. One that’s not in common use for the production of blockbuster biological drugs.
	So there it’s a risk calculation that they’re more willing to make the big investment in traditional mammalian cell production paradigms. And they’re willing to pay for that basically because they think it’s worth it to de-risk. And that’s why I think SMEs will drive the initial development of new products in pharma from molecular farming. 
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And as we started, the situation with the regulators is they would try to impose all the regulations and all the guidelines that were in place for CHO cell production onto the plant system, even in cases where that is unnecessary in the plant system.
	For example, CHO cell production, in mammalian cell production you require a viral filtration step to remove any mammalian tropic viruses that may be present or contaminating in the production batch. Whereas in plants, there are very few scientific exceptions, no viruses will infect plants that will also infect humans.
	So initially they were saying that you would probably still have to do that viral purification step. I think the guidance is evolving that you can probably avoid that and it’s a very lossy, expensive step. So that could be a key improvement or a key benefit of using the plant technology from the point of view of the regulators.

References 23-25 - 0.72% Coverage

Well, I think the regulators are concerned with the consistency of everything that goes into the production of your final product. So with plants they had concerns over, potentially, the soil that you would use, any contamination by flies or insects, for example, or even rodents and things like this, things that you wouldn’t get in a contained CHO cell bioreactor.

References 26-27 - 0.68% Coverage

So there were a few factors there that they were interested in and most of them were addressed by saying that we would use controlled greenhouses with controlled environments and very regulated feed stocks for growing the plants, soil etc., and also very strict pest control measures. So that’s how we approached that issue with the regulator.

References 28-31 - 0.87% Coverage

Well I think big pharma is perceived as being very interest in profit and not very interested in developing drugs for infectious diseases, new antibodies for example. And also for specific conditions that might not have people who can afford to pay for very expensive conditions. So perhaps a key message would be that this can be an enabling technology, this could generate new therapies for people who currently do not have many options.

References 32-33 - 0.47% Coverage

So I think if we can communicate that our technology is safe, it’s in no way inferior to the mammalian cell production platform and also could be enabling for a broad spectrum of new products. I think that could be a very powerful message.

References 34-37 - 0.57% Coverage

Well obviously whole plants growing in an open field, flowering and seed going everywhere has obvious implications that everyone, nearly everyone would pick up on and then have concerns about. Whereas, for example, the [name] enzyme which I keep coming back to, is grown in a bioreactor.

References 38-44 - 0.32% Coverage

with the whole plants, you have much more crossover with the GM food issue, environmental contamination issues. I think there’s a big difference in perception.
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Reference 1 - 1.38% Coverage

So the sort of direct competitor if you like, to plants for the closest technology, is to do the same thing, but to put the gene either into a mammalian cell, or into a bacterium. With either of those two, you would then grow them up in a bio-reactor and you would then in some way harvest the protein medicine that you want.
	So, as I said, nearly all monoclonal antibodies to date have been produced using mammalian cells. So, in total there are… When we take a gene from one organism and we put it in to another organism to produce a medicine, we call that a recombinant medicine. And in the world today there are about 400 recombinant medicines on the market. The vast majority of those have been produced either in mammalian cells or in bacteria. Only two have actually been produced in plants. 

References 2-3 - 0.26% Coverage

So that’s probably as far as we can go on our own I would say, is a phase one trial. Beyond that it gets too expensive really, for an academic group. 

References 4-5 - 1.91% Coverage

I think that major pharmaceutical companies remain to be convinced about the technology. So, they are a key stakeholder. I think the average cost of producing a medicine is around about the billion-dollar mark… One or $2 billion dollars, something like that.. and that’s out of the reach of almost anyone other than the major pharmaceutical companies.
	So, I think if we want these medicines to be produced on a reasonably large scale, big pharma needs to be convinced. I think there’s a big problem there because they have invested so much money into developing the systems that they have… The mammalian cell culture-based systems that I spoke about before, so that’s a huge issue. 
	Whether they would consider changing even a small amount of those to a plant-based system, I don’t know. My view is that if the technology does take off it will probably be from the SMEs that use the technology now, becoming successful, and then carrying on using the technology and becoming bigger companies in their own right. And that’s the way I personally see the field developing, if they are successful, of course. 

References 6-9 - 0.68% Coverage

I think regulators and pharmaceutical companies are two people that need convincing. I’m not a huge believer that the general public needs to be convinced. I think generally the public are more accepting of GM technologies, or related technologies to produce medicines. I think, to be perfectly honest, perhaps most people in the general public don’t really know how medicines are produced anyway. 

References 10-17 - 0.65% Coverage

I think the problem is that when we interact with the general public, because the knowledge of science generally is not particularly high, even to try and get across the idea of putting a gene into something and producing a medicine is quite difficult to get across because a lot of the members of the general public really only have the vaguest idea of what a gene actually is.

References 18-21 - 1.23% Coverage

if you said to them, well, we’re doing this… We’re producing medicine in a plant. I suspect that they would probably say something like, oh, you mean like Aspirin is produced in plants for example, or Artemisinin is produced in plants. So, I think initially they… Just to try and make the distinction between a natural product from a plant, like Aspirin or Artemisinin, and what we’re doing, I think that will be quite difficult to get across. 
00:38:04
	If you were able to get it across, I suspect that the main reaction would probably be surprise that a plant could do that. I don’t think that there would be any clinically negative problems so long as they were convinced that the medicine was safe, obviously. 

References 22-29 - 1.08% Coverage

I think possibly the only slight negative connotation was if you mentioned genetically modified plants, because again, there’s perhaps a slight… Or maybe not so slight, negative feeling amongst the public on GM plants, because of the last 20 or so years of history with GM plants. 
	So, that might be, if you use those words, genetically modified, I suspect that they would want to be sure that you’re not growing them outdoors, you know, that there was not chance that they would escape into the wider environment. So, I think you would need to reassure them on that point. So those I think would probably be the main reactions. 

References 30-33 - 0.81% Coverage

[event is] a very big show, I mean it’s a big ground, so you don’t have to go to that particular tent to go and see. So, they were probably slightly more interested in the first place. I would say 95% or more were positive, the only… Well, I can only remember one person being very negative, and that was based on a very negative feeling about GM plants. And I can also remember one person being slightly shocked at the idea of putting a human gene into a plant.

References 34-39 - 0.36% Coverage

Well, his exact words were, I wish you would disappear off the face of the earth, and then he walked off. So that was it. We tried to engage him in a discussion about what we did, but he was just not interested.

References 40-43 - 0.20% Coverage

He didn’t actually raise anything, and to be fair, you know, I said that was based on his feelings about GM plants.

References 44-49 - 0.60% Coverage

So, I came away thinking that there’s no homogenous general public; the general public is everyone, and people have different amounts of knowledge about things. But I do think it’s very difficult to explain these concepts to people who don’t have a very high knowledge of science in the first place really. And I think that will be a challenge. 

References 50-54 - 0.97% Coverage

I think, yes, some members of the public do have a huge problem with pharmaceutical companies, and they do sort of object to the profit motive for making medicines. But I think the problem is that we have no real alternative. There are theoretical alternatives, of course, but those are theoretical you know. I mean perhaps there are medicines that are being produced by agencies other than pharmaceutical companies, that are on the market. I don’t know. 
	But even if they are, 99% will be produced by pharmaceutical companies. So, I think that could be a problem

References 55-60 - 0.79% Coverage

with GM foods one of the main main oppositions to GM foods was the feeling that big companies like [company], would control food supply. And that was a huge problem with GM foods because [company] were producing the seed, and the feeling that they would monopolize food supply, and particularly also in the developing world. That was a big problem.
	Maybe it’s less of a problem for medicines because all of our medicines are produced by pharmaceutical companies

References 61-64 - 0.40% Coverage

I mean to be fair, I don’t think that there’s anything like the problem with GM medicines as there is with GM foods. I think the vast majority of the public don’t know about GM medicines, so I don’t think it’s too much of an issue. 

References 65-71 - 0.27% Coverage

It would be a huge issue if we said we were going outdoors… Planting our plants outdoors. Then I think it would be massive. But we’re not going to do that.

References 72-76 - 0.49% Coverage

I think that the debate was largely media-driven, and it was sensationalist. That’s… I’m talking about foods now, I’m not talking about medicines. The potential benefits were minimized, so I think it was a little bit one-sided really. At least in the [country], and in the European Union. 

Reference 77 - 0.47% Coverage

I do believe that there are huge benefits to GM food, and that’s my belief. There are some problems, and I do think this idea of monopoly of food supply is a problem, although of course it’s not limited to GM foods. It’s limited to any food if it’s monopolized by a company. 

References 78-80 - 0.88% Coverage

I’ve not really seen much opposition at all really to medicines in GM plants, with a proviso that they’re grown under containment. I think even the NGOs who were very opposed to GM food, like [organisation], I think even they have no objection to GM medicines produced in plants as long as they are under containment. But as I say, that would all change if the idea was to grow them outdoors. Then I’ve no doubt whatsoever they would be implacably opposed, regardless of what containment strategies we would propose. 

References 81-85 - 0.64% Coverage

You know, the ultimate goal is to produce medicines for the public, so they’re a stakeholder in that sense. Depends how you define stakeholder again. It’s not that I don’t think they’re a stakeholder, I’m just not convinced that opposition, if you like, will come from the general public unless the opposition comes from somewhere like the NGOs or the media in particular.

References 86-91 - 0.18% Coverage

Because that’s of course where a lot of the anti-GM food came from. From the media reports, the NGOs, etc.

References 92-94 - 0.42% Coverage

obviously regulators are people who are very knowledgeable in the field of producing medicines. So, they want to be sure that a medicine is safe and effective. But also, they want to be sure that every batch of medicine meets a certain criterion

References 95-97 - 0.83% Coverage

good manufacturing practice protocols for that had to be developed. Protocols based around how we test for purity, for example, for our substance. How do we test for contaminating substances? Plants [inaudible]. Some of them are quite dangerous. How do we know, for example, if we produce a medicine in tobacco that there isn’t nicotine in that sample as well, or something like that? So, these are all the things that had to be developed in joint communication with the regulators.

References 98-99 - 1.31% Coverage

They will view favourably any product that will make them a profit, obviously. I think that they haven’t adopted the technology, again for the… One of the reasons I said earlier is because they had invested so much in their own systems. Also, probably in the early days, they were not convinced by some of the yields that we were able to make in plants. Maybe that’s changing slightly with the transient technologies. 
	But they will look favourably on any product that will make them money, of course. Whether they think that the products that are being made are profitable, I don’t know, because lots of different products are being made obviously. But yes, I mean the point of a pharmaceutical company is to make money, I mean we shouldn’t lose sight of that. 

Reference 100 - 0.47% Coverage

I think the NGOs potentially, they certainly have the power to be influential. You know, if [organisation] or somebody like that did get involved they would certainly be listened to. But as I say, I don’t think they have any problems as long as 	it’s grown under containment. 

References 101-108 - 0.97% Coverage

My experience is in GM plants for food, and the NGOs, well… I don’t want to lump all NGOs together, but should we say [organisations], tended to be, well, were very negative on the whole about the technology. And yes, I guess you could say that the majority of the public agreed with that, but again, it depends on the country. That was probably generally true in Europe, including the [country], but much less true in [country] where GM food is eaten all the time. So, I guess it depends which public you’re talking about. It can’t be lumped all together. 

References 109-118 - 0.41% Coverage

But certainly, the [organisations] were against the technology. I think it’s fair to say that the majority of the public were against it as well, and I guess most media reports were largely negative as well, on GM foods.

Reference 119 - 0.96% Coverage

I would expect a similar reaction actually, broadly positive. Again, with a caveat that they’re grown under containment, to the extent that the NGOs and the media would be interested in it at all, I don’t see any particular negative effects, providing of course that…You know, this is in the early stages. Providing it was of course run through the clinical trials and everything was safe etc. I don’t… Otherwise no, I don’t see a negative effect unless something went drastically wrong in one of the clinical trials, then that would be different of course. 

References 127-133 - 0.51% Coverage

They were worried about the technology, and they were worried about the product and they thought both were unsafe in some way or another. Either unsafe for the environment, or unsafe for human health, or eating. Some people believe that GM foods cause cancer, or these sorts… These beliefs do exist
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References 1-3 - 2.21% Coverage

Basically, our product is mainly targeted to [system] and not too open. We are talking [system]. So if there would be any leakage to the environment I assume that the regulatory authorities will ask us to see whether there would be any impact on the environment in the manner of whether the gene that is expressed within the [system], the genetic element, can be transferred to another organism in the environment.
	I won’t say that there isn’t any chance at all, but if the whole genetic element will be transferred to another organism in the environment, what I can say is that it won’t be transcribed in an optimum manner in the other organism because it’s not its target. It’s not the best place for the genetic element to be transcribed or to be operated in the other organism.

References 4-6 - 1.22% Coverage

I’m afraid that the European market will take longer time to convince this market that indeed all the stuff which is connected with genetically modified organisms is indeed very important in order to meet the demand of the world. We need actually all the scientific community and also the industry which have developed genetically modified products to do some better PR on the population in order to change the European opinion regarding that.

References 7-13 - 0.56% Coverage

As far as I know the scientific community is already agreeing and understand the value of genetic modification but still the common population, we need to do some PR in order to change their state of mind.

References 14-18 - 0.61% Coverage

for some reasons which actually we really don't understand, they are afraid that if the specific gene that was introduced into the specific organism will be transferred to another organism it will change the environment.

References 19-22 - 0.74% Coverage

So I think it’s very innovative things this GMO, and because of that the regulatory authorities don't know how to handle it and what type of documentation to ask for. There is a little confusion and uncertainty, what to do, how to proceed with the registration process.

References 23-26 - 1.61% Coverage

I think the whole opinion regarding genetic modification has very bad PR so far. So as I said, once the regulatory agencies will start to approve more and more products in the market and this scientific community, in addition also the industrial community, will have to do better efforts in order to change the public opinion regarding that.
	Basically what we need to do is come to the public and explain to the public that, as I said before, breeding is even worse than genetic modification. I’m not sure that the common, regular person in the house, is familiar with the real facts.

References 27-31 - 0.72% Coverage

There is some public superstition I would say. There is a lot of lack of knowledge in this area because, when I talk to people they think that when we genetically modify the [system we change the [system] completely and it’s not true because the [system] stays the same.

References 32-35 - 0.93% Coverage

So I think that the regulatory agencies, as far as I see, are the major battle in the process. The more they will be open minded to the field of genetic modification the better the chances that we will be able to have a good impact on the world and to meet the demands of the world in a much faster, easier and less expensive process.

References 36-40 - 0.47% Coverage

Yes. We are talking with our friends, talking with our families, yes of course and we read the newspapers and we understand there is a lack of knowledge in the public, yes.

References 41-45 - 0.92% Coverage

If I give an example, they ask me if I eat something which is already genetically modified, they are afraid that they will be affected from eating something which is already transgenic. This is one of their main concerns. Or for example they will claim that it might cause cancer or other diseases. There isn’t any basis for that yes.

References 46-49 - 1.34% Coverage

And I really clarify how much the technology is safe and that doesn’t expect to have any impact on the end customers, they become more calm. I wouldn’t say that I will convince everybody, since it’s like politics. It’s hard when they don't believe. It’s hard to change that. It’s something that will take time to change the public opinion regarding that, but still I think that we need to raise more forces for that. It’s very important due to the food problems that we have in the world.

References 50-55 - 1.27% Coverage

[company] which has a very bad public opinion, I would suggest that this company or other companies like [company], if they come and they are just explaining to the public what the advantages of using genetically modified and how much it’s not dangerous or doesn’t affect the people who consume the GMO food, to raise a little bit the knowledge within the public.
	So I believe that these big commercial companies can influence pretty much public opinion as well.
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References 1-3 - 0.86% Coverage

There had been a lot of resistance amongst the big pharmaceutical companies to actually bring on line another production technology because they felt that that would compete with their gold standard, which was transgenic mammalian cells in fermenters. I might add that that resistance continues to date, and perhaps this is one of the reasons you haven't seen more than one or two products of plant molecular farming on the market. And still the big pharma is, at best, neutral; in a worst case scenario, sceptical or even ambivalent about a plant production system. 

Reference 4 - 0.57% Coverage

I think you need to know this, that even the major commercial pharmaceutical sector is not still fully convinced that plants are a good platform. The academic community working in molecular farming is convinced, but this is neither here nor there. Unless the big pharma is convinced, the field is going to remain only of academic interest. But anyway, that’s another matter. 

Reference 5 - 1.30% Coverage

If I can take this a step further, some of these stakeholders, not all of them but some of them, might or will impact the project negatively. As a matter of fact, act as a negative force in being able to make the project reach its objectives. What I'm referring to is stakeholders who either inadvertently or on purpose would like the project to fail. 
	Of course, if we start at the lower end we're talking about anti-GMO groups who, no matter what we say, they would never accept that, any system involving GMOs can do anything good. I'm not talking about the public. I'm talking about the organised opposition to anything that has to do with GMOs. Here we have [organisations] and a few other NGOs who are ideologically opposed to GMOs no matter what you try to do or say to make them change their mind. 

Reference 6 - 1.02% Coverage

This is a group of stakeholders I would not even bother with, because no matter what you do they have an intent position and they are fundamentalists. In my mind, if you were to try and approach these people - and I'm not telling you not to approach them – you will find that in the end you are not going to gain any new information that you didn’t have already. There is no way that you're going to make them shift their position. 
	Personally, I want to have nothing to do with them because I tried for years to engage them and it's always the same. They have an agenda and the agenda is to use GMOs to further their political and financial interests. It's a simple as that. 

References 13-19 - 0.96% Coverage

What made things worse was the outcome of the debate was published in the local newspaper in [name of town]. Not only the report was so heavily biased towards the [organisation] side, but I was quoted out of context on many occasions, and it made me look like a fool. 
	So from that point on I refused to take part in debates. I said, okay, if you want me to take part in public engagement activities, I'll be happy to give a lecture in layman’s language, in a public audience, or go to a school, or talk to a group of journalists, or whatever, but I would never again debate [organisation]. So, I had one experience with [organisation] and that was it.

References 26-27 - 0.31% Coverage

Personally, I think getting patient organisations, medical professionals, policymakers, these, in my mind, are the three main groups of stakeholders we should be focusing on if we want things to change. 

References 28-30 - 0.35% Coverage

What we lack is the training to actually change the point of view or the opinion of people at the emotional level. We scientists are very bad at that, and when it comes to connect with somebody outside facts we have a great difficulty. 

References 37-40 - 0.33% Coverage

the heck with this, let somebody else mess around with this and I'll focus on my science. So we lost a lot of good scientists who could have contributed a lot to public engagement and information because they had enough.

References 41-44 - 0.77% Coverage

One of the main reasons Golden Rice has been sitting on the shelf for ten years is because organisations such as [organisation] came out and said, we cannot allow Golden Rice to go out because if we allow one product the floodgates will open. So, does that answer your question? As far as [organisation] is concerned, in my opinion, there is no difference between molecular farming, mutational improvement, agronomic traits, or anything else. 
00:43:26	
	They would always, in my opinion, maintain this position, against.

References 45-48 - 0.90% Coverage

other stakeholders, I’m convinced, they will make a distinction and they would see benefits that they would recognize on products that are GM coming from molecular farming versus other GM applications. And of course, I cannot imagine many people in the public to raise the main concerns that they would raise for, let's say, an herbicide resistant crop or an insect resistant crop which would benefit a different group of stakeholders, versus a product of molecular farming which may benefit them directly. So yes, that group of stakeholders would make a distinction. I think we all recognise that. 

References 49-52 - 0.66% Coverage

In [country] I hardly had any problems with the media about any topic of GMOs. For some reason the [country] media in general – there are exceptions – are not negatively predisposed against GMOs. I think one reason might be that [country] is the only country in Europe that grows GMOs commercially. [country] grows a very small amount, but only a fraction of what's grown in [country]. So, people in [country] are used to the fact that GMOs are out in the field

References 58-63 - 0.70% Coverage

Again, the concerns have to do with impact on the environment, impact on humans, animals, etc. It's the standard concerns that [organisation] and other organisations always put forward. The standard opening of [organisation] is damage to the environment and human and animal health. So, this is what they start with, what they hear from [organisation]. Again, in [organisation] this happens because of the substantial influence of the [political party], which is always in government. 

References 64-69 - 0.69% Coverage

In Austria, the government has a tremendous propaganda machine against GMOs for a good reason, and that good reason is that Austria is the number one producer of organic produce for export in Europe. And they use an anti-GM label to market their organic products, and they say, our products are organic, and they are good because they are not GMO, which of course they are bad. And then when you ask them, why are they bad? We don’t go into that discussion. 

References 70-74 - 0.67% Coverage

It's not communication per se. It's engagement and trying to get them to, at least consider plants in their strategy as production technologies. And they are very reluctant, not for any other reason but because they say, we have a process, it's been validated, we don’t want to go into a new process because then we have to validate the process again and that costs a lot of money and it takes a lot of time. So, it's a very business-like response.

Reference 75 - 0.95% Coverage

They need to see a huge financial incentive, and I'm sure if the huge financial incentive is there they will do it. But i's a catch-22 situation. You cannot have reached that point without a huge investment, and the investment in Pharma Factory is peanuts. You need orders of magnitudes, higher investment to be able to have the impact and show that plant-based technologies can be competitive or even replace the mammalian cell culture production system that is currently the gold standard for the industry. So, I'm sure if we had a fraction of the money that went into the development of mammalian-based systems we would do wonders. 

References 76-77 - 0.25% Coverage

I think we are too late, because there isn't that kind of money from public sources to allow us to bring the plant-based system to the same level as the CHO system.

References 78-79 - 0.50% Coverage

Obviously, no big pharma is going to give you money to demonstrate that you can have a system that would be good as a CHO system, because what is the driver for them to do that? They want something that would be equal or better, but they want it here and now and they don’t want to spend money in developing it. This is where we are. 

References 80-84 - 0.44% Coverage

A key group we haven't talked about is the regulators, because this is the group which would say yes or no in terms of whether the technology will be allowed to go forward or not. Unfortunately, the regulators are not free to make a decision based on facts. They are influenced by politics. 

References 85-91 - 0.34% Coverage

The other thing is, that through political pressure, the regulators put in new legislation every year to raise the bar in terms of what experiments need to be done to demonstrate safety. That also includes molecular farming.

References 92-95 - 0.64% Coverage

So, your job is very complex because you are going to get into a situation where you are not going to know the motivation 100% of the person or the organisation you are discussing with. Here, I mean I have no vested interest. I don’t have a company. I don’t get paid by [company] in my pocket, so I give you an opinion based on my experience. But would you get the same openness with a regulator or a legislator? I doubt it. 

References 96-100 - 0.79% Coverage

I'm sure some of the more educated members of the public are aware of it, but perhaps, without wishing to be demeaning to anybody, perhaps some people are not aware of it. This reminds me, a quote from Edward Teller, who was the director of the Fermi labs, nuclear energy, in Chicago in the 1950s, about political correctness. He said, I'm sorry, I cannot accept that Albert Einstein and a street cleaner’s opinion on matters of special relativity should be equivalent. Yes? But is not politically correct to make that statement.
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Reference 1 - 0.95% Coverage

This products at the moment, the ones on the market, are either produced using mammalian cells or CHO cells. Most of these products. As you know there is just one or two products which are currently on the market which are produced by using plant cells but with a product from [product] which is [molecule] which is produced with carrot cells. And there are at least one products I think in Asia which are produced from plant cells and are used for veterinary applications.

References 2-3 - 0.67% Coverage

Of course for the moment, since it’s made only a few years that we are working or the scientific community is working with [system] as an expression system, we still encounter some problems with this system which show the yield of production that we are able to obtain with our [system]. So for the moment the yield is quite low. 

References 4-6 - 1.30% Coverage

Most of the time they ask some questions, most of the times they are convinced about the safety when I explain to them about the safety, they are convinced about that. Most of the time they ask about the cost. You know, a young scientist or the young students are very concerned about cost – because of life, how much salary as a scientist and so you can feel that money is very important for them. So most of the time they ask me how much is it costing to produce such biopharmaceutical in CHO cells? How much will it cost when we will produce at an industrial scale using plants or [system]? So most of the time cost is a big concern for them.

References 7-10 - 0.93% Coverage

I think the people that we really need to convince are more the regulators, the industry- because if we have to convince them that it will be as easy to use such kind of plant molecular farming strategy as what we they currently doing. They are not, I will say, ready to change their process or their way of producing their product, so I think we have more work to do with these kinds of people – the regulators and the industry people- than the general public.

References 11-14 - 1.70% Coverage

actually what they have told us is that they didn’t want to be the first company to have to deal with the regulatory agency because they thought that it will be too difficult to fill up all the paperwork and to get that product accepted on the market by the regulatory agencies.
	So they preferred at the time to not do anything and wait and continue their research and development than being the first one to have to deal with the regulatory agency. And they were not the same. So other companies told us exactly the same – that they didn’t want to be the first one to deal with the regulatory agency so that was quite strange at least to me as an academic. That was really a strange strategy. I was not expecting that from them.
	I was thinking that as an industry they would try to fight to get their product as fast as possible into the market

Reference 15 - 0.86% Coverage

Yes and no. I am in collaboration with some doctors but the project that we are collaborating with them is to currently characterise some of the pathogenic antibodies that they are interested in certain pathology that they are working on. Of course I explained them a few times what we are doing in the lab but for the moment at least the clinicians that I am in collaboration with are not really interested in the technology.
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Reference 1 - 0.48% Coverage

For them it’s something that they discover. They don’t have in mind that it even exists. It’s very new for them.
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References 1-2 - 0.83% Coverage

about stable transformation, so the gene of interest needs to be integrated into the genome and then you need to look for several clones and find the best producing one, and then we are already talking about a period, I would say half a year. And then on top you would need to scale up and things like that.

Reference 3 - 0.68% Coverage

I don’t know how to start, but of course, because plant molecular biology is not yet the golden standard so, of course we then need research funding to be able to develop the different technologies further. So it’s the funding bodies, whatever they are

References 4-8 - 1.05% Coverage

The attitude is so much easier, because of course we are always now talking about genetic engineering when you see how the attitude is in the food side.
	So in that sense, I think the big public and society are more okay with the developed technologies. So in that sense I think that we are not in that big problems, so that the public attitude for food sort of prevent the development.

References 9-11 - 1.95% Coverage

I would say pharma companies and I would say that the big pharma companies, because with the SMEs the problem is always that they don’t have enough resources. They don’t have enough money to invest in the technology development neither do they have enough human resources.
	So usually they are so tied up with their core things they are working with, so it’s very difficult to get them to develop something that is not exactly what they need in the particular moment. But then of course also, big companies, if they have an established system, so there really needs to be a very good reason to change something and look for other options, so… But I would say that we really need the interest of big pharma companies.

Reference 12 - 0.47% Coverage

So, of course, it’s then the authorisation, because then of course it’s a new process and a new thing, so you need to enter the authorities to get that in line and in order. 

References 13-14 - 0.32% Coverage

The track development is such an expensive process all in all that you need to really think carefully all the steps.

References 15-16 - 1.27% Coverage

I certainly hope that they would be more open-minded and allow more room for innovations. But, of course, the funding bodies also need the money for the funding, so I guess they are not completely out of looking that what would be then entering the market and bringing cashflow in. So in that sense, I think they are also concerned about the money and cost and things like that. So in that sense, I think they very much think in the same way as the pharma companies.

Reference 17 - 0.25% Coverage

I guess of course, they are also… What is the public view on technologies that are acceptable.

References 18-23 - 1.42% Coverage

I would say that most of them don’t even… They don’t even connect GM technology to drugs. For example, if you go and ask a layman about, for example, insulin, so I’m – I don’t know whether that’s still the truth, but it might be that they don’t even think that it’s produced with genetically modified organism. So it might be that they don’t even connect GM technology to drugs.
00:40:03
	And then… But, and when you have a disease you need the drug. But with food it’s more like, it’s more… It’s, you have so many choices.

References 24-31 - 1.14% Coverage

Itself, plant molecular farming, I guess… it might be also a little bit difficult for them to figure out what it means, but it’s also very difficult to… And actually for [people of that country] it’s even worse. We don’t have a word for what we are doing. So, of course, plant biotechnology, that is then word in word in [language of the country] as well, but plant molecular farming, I don’t know what to call it actually.

References 32-35 - 1.06% Coverage

But I guess, of course, it’s something we should do all the time, that we should go to schools and all possible events and discuss about the work and how important we see it and how good we see it. But sometimes I guess quite many of the scientists are a little bit sort of tired of the thing, that it’s, it somehow is almost hopeless. You get the feeling. Doesn’t help how much you talk.

References 36-39 - 0.58% Coverage

I must confess, I haven’t been doing that so much. But even thinking of your friends and relatives when you start to explain what you do, and then you sort of see the glass wall in the eyes and nothing is penetrating

References 40-44 - 0.89% Coverage

 It’s very often that, isn’t that something dangerous or isn’t it that the genes are, you not supposed to do, fiddle with the genes of an organism and things like that, for example. And, of course, then, yes, I would say… But, yes, it depends on the person, of course, and the level of education what kind of questions you get so

References 45-48 - 1.25% Coverage

But then, for example, in Plant Science Day this fascination with plant science, which is the annual event, so one year we were organising little talks in the café and it was fine, but not that many people were present, so it’s also difficult to get the audience in place. It might be that also of course, most of the events are organised during working hours, so it might be that one should look for these events, other options than these working hour events.

Reference 49 - 0.34% Coverage

I would say the pharma companies and these patient groups. But I would say also funding for this, so I would say all of them.

Reference 50 - 0.37% Coverage

But then if you would need to put them in some order, so probably pharma companies first, patient groups second and funding bodies third.

Name: Perceived Facilitators
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References 1-3 - 0.98% Coverage

No, I don’t think that the quality will be worse for a plant produced antibody. I’m maybe worried about the presence of contaminants, plant contaminants, in such plant produced antibodies. When I say contaminants, I mean not viruses, because the product will be safer if it has been produced in plants, because viruses from plants are not infecting humans. Viruses from human or mammalian cells may infect humans.

References 4-6 - 0.56% Coverage

So, from the point of safety, probably the product from plants would be safer. However, it can also have contaminants such as different allergens that are probably difficult to identify, and that may be an issue in terms of regulation.

References 7-8 - 0.96% Coverage

What I expect is a lower price and faster production. I mean, the production of the GMP antibodies in mammalian cells is quite a saturated market, so many companies are given slot for production with more than one year delay. And it is a problem for a small company that need to move very, very fast. So the main advantages probably will be the price, which would be lower, and the speed of production.

References 9-10 - 0.49% Coverage

I mean if we are expanding the number of platforms, so the number of companies that are producing antibodies, probably the turnaround time to get an antibody ready to be in use by humans will be faster.

References 11-15 - 4.13% Coverage

At the beginning, some of researchers who were invited to come found it very strange to have to go and share their scientific knowledge with them. But now we have realised that we have, let’s say, two sorts of meetings. When we go with very applied research, with clinical trials, for example, we realise that it’s very interesting and our researchers now are very keen on coming whenever they have applied research because their committee can give real impact.
	They can give real feedback that can modify our protocols. However, when we bring the more basic results, it’s normal, the patients cannot contribute to what we are doing. What they can only do is to make questions and understand more in that, that they could understand if they read it on the newspaper.
	So there are different objectives of bringing scientists to this committee. For the first cases of very applied research, the objective is to improve what we are doing. This is something that we have already realised, that it happens. But for the more basic research, the objective is just to gain legitimacy, to make sure that our community understand that not only applied research is necessary, but that also basic research.
00:21:42	
	And now, after so many years, they are admired with all basic research and, of course, they are willing to listen about applied research to solve their [unclear].
	And they fully understand the need to combine both sorts of research. And this is the characteristic of the three objectives that we are aiming there. So legitimacy, improving our research whenever it’s possible for them to improve and then, of course, also trying to show that research can be more democratic by trying to open the decision making to them. 

References 16-17 - 4.01% Coverage

I could say that there are two sorts of meetings. When the research is basic research, the questions that they ask are the typical questions of somebody who is trying to understand but is not trying to give feedback to what we do. So we could say that these sort of meetings then are training meetings where we train them, or dissemination meetings. We disseminate what we are doing and we open to them so that they can know what’s going on in the institution, within these groups that are doing more basic research.
	Then the second situation is when we bring applied research, for example, clinical trials. In these cases, they question the clinical trial, they ask questions, for example, why did you decide to select 17 volunteers? How did you take that decision? Or when you decided to combine this drug with this other drug, how sure are you about the possibility of interactions between these different drugs? 
	And what about the information documents that you are going to give to the patients? In this case, they contribute a lot and they edit the documents, they make sure they are understandable so that they improve them a lot. And they also require us sometimes to have extra information on security and so on. And I think it gives a lot of legitimacy when they have to look for volunteers because they can explain better the trial to the volunteers. But also the volunteers who are far from us, and may not understand as good as these people who have been with us for a while already.
00:24:47
	So they can help the security that these other people who are no similar to them have approved somehow our trial and that they feel more confident about participating.

References 18-21 - 2.22% Coverage

I think that this is a very, very important point. I mean the patients’ trust in our studies. There are some clinical trials with experimental drugs or experimental vaccines that are really, really cutting-edge research. So the fact that the patients know what is being done here in the lab and that these results are going to be applied to a clinical trial, so they trust and they are really willing to participate in these projects.
	And obviously we need the patients to test our ideas, and it’s clear, there is no clinical trial, there is no proof that vaccines or antibodies could work in [disease] eradication or prevention. So the participation of these patients is a key point in the research.
	And this contact, I think that helps a lot, that the trials are… the recruitment of patients is quite easy and all the participants are willing to participate. The retention of participants in clinical trials is very high, and so on.

References 22-25 - 0.64% Coverage

when the research is very basic, maybe the patient can hardly contribute to improve our decision making. So we have a tool that is called a stakeholder analysis. So we have to use this tool to analyse very well who could help us to better refine our research questions.

References 26-28 - 0.24% Coverage

And also, by involving patients also, we can detect some needs that perhaps are not being addressed. 

References 29-31 - 1.51% Coverage

And you were asking [name] about the regulatory institutions, whether we have talked to them or not, for example. So these are very key stakeholders for the advancement of this project. And there are other key stakeholder in the different phases of the value chain and it’s interesting to analyse who are the stakeholders and when we want to engage them, in which sort of discussions to make sure that when we need them, like it happens with the volunteers, they are already engaged and they have been able to shape what we are doing so that it fits their interests. And this may help the optimisation of the innovation process.

References 32-35 - 1.15% Coverage

We have started strongly in another agenda which is the agenda of [disease] prevention. And in that agenda we have involved more than [number] stakeholders and yesterday we had a big [public engagement event] here in [name of the city] where a lot of people came and we are trying to create what we call a transformative network, to promote learning among different scientific disciplines but also with non-academic experts to make sure we identify unmet needs and what we were talking about now.

Reference 36 - 1.26% Coverage

But it is very interesting your question. We have to take into account that the members of this committee are not lay members from the public because they have been coming to these meetings every two months for several years now, so we could say that they have gone through quite depth training but not only from us, because they work in NGOs and some of them even publish papers. So they are not lay members of the public. And I think your question regarding GMOs is something that could be explored also with other stakeholders.

Reference 37 - 1.60% Coverage

Well, I think when we explain, when we mention GMO we all know that this is very critical word and that in public spheres sometimes it is impossible to open the debate because it is very, very controversial. So here it will be very important how you explain it in your communication materials, and to give the difficult examples of vegetables that we eat every day that are GMO that were created centuries ago even when no labs existed but we are not creating something different than what we… A tomato that we eat every day is a GMO. Because the natural tomato could not be eaten. So we eat GMOs every day and with these people we are sure there will not be any problem.
Reference 43 - 1.19% Coverage

I think that there is a big difference between making medicines in plants and the general perception of GMOs by the societies. I mean GMOs are part, let’s say, of the big economy so there are big companies that control those GMOs in their own benefit and this is something that is quite negative for people. In our case, what we want is to use plants for producing medicines and therefore save lives. And probably this could make a big, big difference in the perception of GMOs by the targeted use.

Reference 44 - 0.55% Coverage

Yes. In fact, you know, these big companies, they want to sell the seeds and they want to make money and they want to control all the production of, you know, whatever. In our case I think that the final goal is quite different. 

References 45-47 - 0.96% Coverage

I think however, but in parallel to your research and your project, it would be interesting to explore the research on the concerns from the public on plants being modified and used for drug production. I mean to analyse what are the fears or what are the obstacles that they would see for it to be done and, based on this analysis, this based on this research, to construct the communication discourse.

References 48-50 - 0.99% Coverage

So this is about exploring what are the needs of one of the stakeholders who is the lay public. What worries them, what are the expectations and doing this sort of research to help to improve what we are doing. So in this case, the communication, the explanation of how we are going to do whatever we are going to do, maybe slightly modified by analysing very well what are the fears of these people and the worries.

References 51-53 - 0.56% Coverage

the patient associations themselves, so here we are talking about individuals living with [disease] and I believe it could be valuable to speak with some of these members to start understanding, also, their views on this particular technology
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References 1-3 - 1.28% Coverage

in reality there are not alternatives because there is no unique diagnostic tool. Symptoms are very confusing and there is no specific marker on the market. So today the most accurate diagnosis is the [diagnostic test] and the entire process takes, on average, four years for a definitive diagnosis. So sometimes [disease] patients or  potential patients do a lot of exams that are not specific on this illness and it takes a long time, on average four years.

References 4-5 - 0.64% Coverage

[diagnostic test] that is the unique tools that you can use for a definite diagnosis has only 60 percent of sensitivity. So 40 percent of the cases could be an error. So our product could be an important solution for these patients.

References 6-10 - 1.16% Coverage

it is not invasive for patients because it is only a blood sample. A biopsy sometimes could cause damage for the person because it is very invasive. Our kit is also environmentally friendly because we use plants and it is inexpensive because plants are not expensive at all. And it is time-saving because you can do a blood sample very quickly and when you have general symptoms, because it is not invasive and not expensive.

References 11-13 - 0.59% Coverage

And it is public health system friendly because this kit would cost less than other medical devices.. And we have estimated that the public health system could save about 98 percent of unnecessary visits, in general.

References 14-15 - 0.65% Coverage

In reality one blood sample takes no more than two hours, so the time will reduce a lot. And, because when you have symptoms you can go to your doctor and the doctor can suggest to you to take this test. So it could be very, very quick.

References 16-17 - 0.65% Coverage

For the prevention I think there aren't alternatives. As you know there are treatments, [inaudible] so diabetes is a very big problem for a lot of people and we think that a vaccine could be a very important solution for a lot of people.

Reference 18 - 0.57% Coverage

We are in contact with a multinational that is based in [country] that is a multinational company that is focused on auto-immune disease in general, so we think that could be the key stakeholder for our company.

References 19-24 - 1.00% Coverage

We have talked with a lot of clinicians at a lot of laboratories and people that work in hospitals and we have talked also with doctors. All these people said to us that it's something that could be very useful for the patients and that can solve a lot of problems because it's the substitute of the unnecessary visits that they had to prescribe to their patients. 

References 25-28 - 0.77% Coverage

Clinicians and doctors in general were interested in our product and they think that, even if it is innovative technology, it could be an interesting product. They are not worried about this technology. Probably because the product is something that they can use easily, I think.

Reference 29 - 1.23% Coverage

Last year we had an interview with a pharmaceutical company that is a multinational and they were very, very interested in our product, especially because of the technology. Because sometimes the pharmaceutical company are not close to molecular farming and the use of plants in diagnosis and therapeutic field. So our technology could be an innovation for pharmaceutical company and we think that in general multinationals could be very interested.

References 30-33 - 2.15% Coverage

I think the use of plants because it's something that is not expensive and is environmentally friendly, and the flexibility about the use of this technology and the different potential new applications that it can have. And regarding our conversation with the pharmaceutical company, they were also interested because they are developing therapeutics for [disease] but now they are at the second stage of the human validations.
	So they told us that when they will be at the third step they will contact us because they are interested for the commercialisation and the communication of their therapeutics, because obviously if there is a tool that is specific in diagnosis it will be better for the pharmaceutical company because this illness could be well known for people.
References 35-36 - 0.64% Coverage

And regarding the clinicians, we are in direct contact, direct communication, because the clinician can explain the problems that these patients have, and, yes, we can know problems and information that could be useful for our studies.

References 37-39 - 0.75% Coverage

So, in general, I think that the main obstacles for us, is that we introduce a new procedure and a new diagnostic marker in the market. And when you introduce a new marker and a new tool you have to convince the clinicians and you have to raise awareness from the clinicians. 
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References 1-2 - 0.22% Coverage

we focus mainly on tobacco because it’s so easy to manipulate, it produces a lot of biomass.

References 3-5 - 0.44% Coverage

We had a lot of discussions with the authorities to explain what we do and that we can produce clinical-grade material that you finally use for the patients. And they approved the process.

References 6-8 - 0.79% Coverage

we invited the regulators to look at this process. They were actually very interested because it was also new to them so they were keen to learn how we do it. And then they checked each single step, and finally, they were happy with that because we demonstrated that we worked according to the regulations of the pharmaceutical industry.

References 9-10 - 0.42% Coverage

And scalability is not really a problem because you can have greenhouses that are really large.
	If you go to [country], you have big greenhouses that are several hectares.

References 11-13 - 1.11% Coverage

If you talk to plant people, they will always tell that it is cheaper and scalability is good so there are a lot of benefits. But actually, the other platforms, and I’m talking mainly about CHO cells and E. coli and maybe [inaudible] are very well-developed. So if a pharmaceutical industry would have to produce an antibody, they would always go to CHO cells and use for example the long cells and medium, because they know it works and the authorities know the process.

References 14-15 - 0.69% Coverage

And then another advantage, a major advantage, is you can secrete the antibody to the medium, so outside the cell, so purification is much easier. And purification is the highest portion of cost. About 70%, 80% is attributed to purification. So there are major advantages of the other systems.

References 16-17 - 0.57% Coverage

The transient system may have some advantage because of the speed, especially for emergency vaccines. Think about the flu vaccine, every year you need a new flu vaccine and you have to produce it according to the regulations within three months.

References 18-20 - 1.04% Coverage

There are also some diagnostic proteins produced in plants. And here the advantage is that you can produce it without animal components. If you use mammalian cells, of course there are elements of the mammalians in the cell culture and you have to ensure that you remove it. For certain diagnostic applications, you have to be absolutely sure that your protein does not contain any contaminations from mammals. Here, plants have a clear benefit. 

Reference 21 - 0.98% Coverage

you have to imagine, if I’m talking with [company], a big pharmaceutical company, they have invested millions and billions in their infrastructure to cultivate mammalian cells for production of antibodies and other proteins. So they will not change their system to plants because I’m telling them. I really have to convince them that there is an advantage. And this has to fit also to their needs and to their products.

References 22-23 - 0.89% Coverage

Also patient groups should be interested if that’s a very efficient platform for producing their medicines. In other cases, I think a normal person will not see the product. For example, in a cosmetic product, only the protein is part of the final product and I’m pretty sure that they do not really understand that the protein has been produced by a plant or by another organism.

Reference 24 - 0.97% Coverage

We got 10 years ago a lot of attraction from TV stations because they found it very interesting to produce medicines in tobacco because this was somehow contradictory because tobacco is not healthy but used to produce the medicine. The technology was relatively easy to explain. You have the tobacco plant, you can show nice pictures of the greenhouse, everything looks green, you understand that this is the plant.

References 25-30 - 0.55% Coverage

And so, we usually got a very positive feedback from the public. Even [organisation] was okay with that even though we were generating transgenic plants because we were producing something that was benefiting and it was under containment.

References 31-33 - 0.80% Coverage

So now we have a lot of seminars or lectures we give to school kids. School classes are coming to our building and I explain different things, not only plant-made pharmaceuticals, but plant-made pharmaceuticals is one major part. I’ve never had negative reactions, so they understand that this could be interesting, and also a benefit for them.

Reference 34 - 0.36% Coverage

I’m also talking about GMO for food production, there are more questions related to that, because it’s a much more emotional topic than molecular farming.

References 35-42 - 1.83% Coverage

Absolutely. There’s a major difference. As I said, I have never seen negative comments on plant-made pharmaceuticals, but I’ve seen a lot of negative comments and reactions on GM food.
	The major difference is, first, GM food is done in the open field with all the risks that you have. So plant-made pharmaceutical is in containment; they understand the situation. And the other thing is that they know that they will get sick and that they need medicine.
00:41:57
	But there’s no need to have transgenic food or GM food because they can go to the supermarket and there are a lot of food available which are non-GM. So they don’t understand why you need GM food, but they clearly understand why you need transgenic plants or transgenic CHO cells for production of pharmaceuticals.

References 43-46 - 0.34% Coverage

they understood that they need the medicine and they understood that the major part of the medicine are nowadays proteins produced in GM organisms.

References 47-50 - 0.69% Coverage

I think the normal person buying a medicine will not understand the difference between an aspirin, which is a chemical, that’s not a protein, and vaccines that they get when they are vaccinated, which is protein. They don’t understand the difference. But if you explain it to them, they accept it.

References 51-55 - 0.66% Coverage

My feeling was that they really understand what we are doing in the plant-made pharmaceutical fields and that they also think that this is positive because we are working in containment. So they are not afraid that the tobacco plant is growing in the garden or something like that.

Reference 56 - 0.84% Coverage

It’s really the translation to the pharmaceutical industry. If you see, the development of a pharmaceutical protein, as I said before, costs maybe 1 billion or 1.5 billion until you have a product on the market. There, you can imagine that an academic institution cannot do that. And so, at a very early time point, a pharmaceutical company has to step on that.

References 57-60 - 0.71% Coverage

They’re open, I think, to any new technology. You only have to convince them that you do it according to the regulations they have, according to the rules for production of the pharmaceutical protein. When you come with a new process, you have to convince them, as we did for the [disease] antibody.

References 61-64 - 0.71% Coverage

Of course, there might be also the journalists who make this more visible for the public. But I think, to our experience, it’s also not very difficult to convince them that this might be a nice platform, a nice story to tell. But it’s only for making this more visible for distribution into the public.

References 65-66 - 1.49% Coverage

I think here the most important thing is to create success stories. Just to say, okay, we have the system and we could produce your protein, is not enough anymore. You have to come up with success stories. You have to demonstrate that you could use plants for production of protein and that this has the advantage of being better or cheaper or something else.
	Otherwise, the story has been there for a very long time and a lot of people are interested in protein production and know this platform but now they really want success stories. Actually, our field is really suffering from the lack of the higher number of success stories.
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References 1-2 - 0.55% Coverage

If there is something unclear let me know and I can explain it in a different way, because sometimes when scientists, we are so focused on the lab we may assume some things are already known, but if there is anything that needs clarification just let me know.

References 3-4 - 0.51% Coverage

our lab experience is that plant systems lots of times gives fantastic results, so it’s quite an established system already. And this is why I’m also using it, because awe thought that this is already developed and we know how it works.

References 5-9 - 1.01% Coverage

And for example with the plants, in this sense, it’s much easier to work with, because you just grow them in the glass house in a controlled environment and you need to grow them from seed, and they grow into [unclear]. You water them and they have conditions of light and then you introduce the information to them. They start producing the protein and in a matter of days, or sometimes if it’s longer, a few weeks, you get your product and then you start processing it.

References 10-11 - 0.45% Coverage

So in this sense I think that it’s great that the plants are something that at least to me looks quite robust in the sense that it’s less likely to get contamination and it’s something that looks easy to grow.

References 12-17 - 2.61% Coverage

So for example, a good case on a start-up, a small company would be important in order to develop the first stages of the product. So if here we are working with tens of hundreds of plants so there should be an intermediate stage to say ‘can we make this bigger’? Can we produce it in a larger facility? Is it possible to produce larger particles in large quantities to be in the future a vaccine? So then like a medium company or start up would be necessary because, they could be the next stage in development. That’s something that we cannot do here, but they have more resources in order to develop and say ‘this is possible, now we can produce it, for this product we could give you 10,000’ – I just make up a number.
	So this kind of company would be important but then it would be also important to have an even bigger company like this that has more resources to say ‘ok, if you can produce 10,000 of these maybe we can produce one million and we can do the trials to check that everything is fine and then bring it to the market’.
	So I think that everyone could have a role to play in it because it has different stages that you have to be going through in order to get the final product that could arrive.

Reference 18 - 0.81% Coverage

If they have doubts maybe, I don’t know, it’s we need to wait until someone is the first one to present. I know that for example these electronic companies when they start presenting their new devices, some people were more sceptical because they were the first ones or maybe something new but now everyone loves all the iPads, iPhones, and I guess that maybe it’s the same.

Reference 19 - 0.45% Coverage

What needs to be done is that some people, it looks like there are several – well as I say, from both research and from both companies, as it gets more and more popular then companies may start using it more…

References 20-21 - 1.10% Coverage

I have and also some people in the lab have done outreach activities. I have gone to school and I’ve been in talks, not only for scientists but also general members of the public. We went to the pine of science event, and we have done also open days; and every time that we show the people this technology and how these plants work, I think that they are all really amazed.
	And so far I would say that most of the feedback is really positive, because they see that with a plant you could produce these products.

References 22-24 - 0.11% Coverage

I think they see plants as a more friendly system. 

References 25-28 - 1.33% Coverage

And they are really amazed that now with plants we could produce all this potential great products. And I think that their role could be they being more like, acceptance for this and saying that the public is happy with, this development, because we know that for some technologies the opinion of the public can have an influence, because if you have a product and then they say ‘we don't like it’, and then no one wants to use this product, then it makes no sense.
	But I think that so far, the people, at least from my part, that I have seen is that people are really enthusiastic and they think that it’s really cool. 

Reference 29 - 0.38% Coverage

So I think that from the public so far the feedback is quite good and I think that if the public likes it, then it could be also easier then to promote and expand this products.

References 30-31 - 0.67% Coverage

for example we did last year what was the [name of the Institute] Open Day and it took place at the [name of the Institute] and it was an open day, open to families and to anyone who would like to come by, and I think that there were hundreds if not thousands of people. So it was quite a lot of people who came.

References 32-35 - 1.53% Coverage

People usually are quite amazed and they start asking how do you do it and which can be other things, and I think that it’s quite interactive and it’s cool. As I said they are from different backgrounds. Family style or at the school with students and teacher, there was more university and another was completely in the city, whoever wanted to come to the event. 
	And then of course there are all the different conferences and meetings that we attend but in this case it’s more people with a science background. And this, as I said, some of these meetings are more people who are doing plant molecular farming because there is something called ISPMF, that is the International Society for Plant Molecular Farming.
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References 1-3 - 0.55% Coverage

Yes, so as I said before, it shouldn’t be different. I mean, that’s the whole point. It should be comparable in quality or it should actually be identical in quality. The alternative is that it is, hopefully in many aspects, cheaper in production. And then also that it is quicker in production, and the third thing is that the upscale does not involve additional research and development.

References 4-5 - 0.23% Coverage

a traditional approach would take four to six months and our approach would be a lot quicker simply because you have the growth cycle of a plant is only six weeks. 

References 6-8 - 0.17% Coverage

One thing people always mention is that plants generally obviously don’t contain any other potentially human pathogens. 

References 9-10 - 0.33% Coverage

We are also hoping to produce, or we are in the process of producing materials that have failed in all other systems or in many of the other systems or that have not enough yield in the other systems, so to have an advantage in that way.

References 11-14 - 1.17% Coverage

Yes, I mean, then it’s really, sort of, then if you look at it like this, then it’s really easy and very clear what you need to demonstrate in order to be competitive. You need to demonstrate that you can produce to the same quality and the quality standards set by, for example, the pharmaceutical and by the food industry. It’s quite clear. It’s certain ISO regulations, it’s the GMP regulations. So, you know, if you want to compete with them you need to be able to fulfil all of them. 
	Because our, you know, in capital letters, machine is quite new; for a lot of these regulations there isn’t actually a clear standard. I mean that’s the whole issue with plant manufacturing blah-blah. So yes, you need to have an advantage and the advantage is that we are… That our machine is maybe quicker and that it’s maybe cheaper.

Reference 15 - 0.28% Coverage

Well if no one buys from us then we won’t be successful. No, we need to make them trust us. We need to make them trust us as a reliable, qualitative and economical production platform and, yes. 

Reference 16 - 0.08% Coverage

I think the academic side is, of course, very important.

Reference 17 - 0.52% Coverage

gain the knowledge and insight that that helps us to do other product development. So, yes, that is essential basically, because you would have to, you know, to gain this, sort of, knowledge and to have this as a concept proven again and again, helps us, you know, being viewed by the public as a reliable and as a, sort of, to-be-taken-serious, kind of, business. 

References 18-21 - 0.41% Coverage

So, I’m maybe too optimistic; I’m thinking that this is actually more of a positive trend. People are more health aware. People are more, you know, interested in what is inside their food and how they can, you know. I mean, there’s a huge trend of indoor farming and all of these things. 

References 22-24 - 0.56% Coverage

it’s like those older generation people, they then start, you know, then talking about [organisations] and blah-blah-blah and I’m, like, this is not really how I see this anymore. And I don’t think that my generation—or the younger generation—sees it like that anymore. 
	They really see that you can use plants in a, sort of, factory setting and that works totally fine and they are happy.

Reference 25 - 0.18% Coverage

So, it’s like with any new product. You have to convince people that you have this edge over what they’ve been doing so far. 

Reference 26 - 0.21% Coverage

You know, my parents at the same time haven’t got a clue what’s inside their food. You know, they just still buy the cheapest stuff in the supermarket. 

References 27-29 - 0.99% Coverage

people are generally very positive. No seriously, they are very positive. It does, sort of, give them a better feeling and understanding. They probably expect some, sort of, a terrible witch-kitchen, kind of, a mad scientist laboratory, kind of, thing. And then, when they see that it’s awesomely clean, absolutely contained. They can’t go anywhere without wearing lab coats and protection equipment. 
	I sometimes think that that’s too much, that, sort of, emphasises a danger that isn’t even there. But then, on the other hand it makes them feel, sort of, secure, that we have it all under control and that it’s all alright. So, yes, no, I think most of them, I think, are 100% positive reactions.

References 30-31 - 0.27% Coverage

I mean, [location] loved the research part because it brings biotechnology and it brings money and investment to a region that basically doesn’t really have anything else, or not much else.

References 32-34 - 1.11% Coverage

No, I would only try to re-emphasise that I think you should, you know, the whole thing should be less about fighting against existing preconceptions about GMOs and negative things like that. It should be more, I think it’s easier to, sort of, diverge people’s views to something new and shiny and hip and cool and healthy and clean and, you know. 
01:33:04
	Sort of, building something new and going in that direction and pointing people in that direction, rather than still fighting with these dying out dinosaurs that still believe [organisation] has a right to exist. I didn’t just say that, did I? Well, you know what I mean. So, this would be my, sort of, summary. I think I find what we’re doing very positive and I would always fight for people to see the positivity in this.
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Another advantage is that these roots can grow indefinitely if they have enough space and nutrients. So, using all these characteristics we can develop these hairy roots in bioreactors which is very interesting at a therapeutic level, because we can work in a confined and a controlled environment.

References 7-8 - 0.70% Coverage

So we have a process which is very close to the one of the CHO cells. And we are too working in bioreactors and this was identified as an advantage by the [national] regulatory authority because we can really follow the guidelines of the CHO cells.

References 9-12 - 0.86% Coverage

The advantage of the hairy roots is the costs, I would say, because the culture medium are very cheap. We are only using water and some nutrients compared with the CHO cell culture which is very expensive. As you know, we don’t have any risk of transmission of viruses or bacteria from plants to humans.

References 13-14 - 0.75% Coverage

the other groups with which we have to work, in this case are the physicians. Because mainly in the rare diseases, the pharmaceutical companies are listening the physicians because they have the patients and they have the knowledge of the disease and the opinions.

References 15-16 - 0.64% Coverage

When we develop some products, we try to have communication with these physicians because I would say perhaps mainly in rare diseases there are not a lot of physicians and research groups that are expert in a particular disease.

References 17-20 - 0.57% Coverage

It’s not if they believe in the product, it’s more because this product shows it can have a therapeutic effect on the patients, so in the animals and patients it is safe and these are the major points.

References 21-22 - 0.75% Coverage

They understand that we can produce complex glycoproteins, so we have proteins that are close to the ones that are produced by mammalian cells, so the classical process. So this is not a problem for them. They understand the safety, so this is a good point, but yes.

Reference 23 - 0.36% Coverage

They are not afraid about the process itself. For them, the process is our part so, this is not a problem for them I would say.

References 24-28 - 2.71% Coverage

So our interest was to know how the regulatory authorities could perceive our process. So this meeting was based mainly on the process and not really on the product. The product was the basis because we can’t really present a process to a regulatory authority, at least in [name of the country] so it has to be associated with a product. But we will say that the product was more an example for the process.
00:34:22
	And it was scientific advice from the regulatory authority, it was the [name of the agency]. So when they perceived the process, they appreciate this process, they already knew about the [product] process in CHO cells. Yes, and then they identified that our process was very close to the one with the CHO cells. Even more than us, meaning that there was a part of the process that we thought was different from the CHO cells and they mentioned to us that no, it can be considered as the same and so we can follow the usual guidelines. Yes.

References 29-33 - 0.30% Coverage

the process is close to one of the CHO cells, so regarding this process there is not really some concerns.

References 34-37 - 0.51% Coverage

Because they already know that, and it’s normal I would say, they already know this process, they exactly know the pathway at the regulatory level, yes, then all the things on that.

References 38-41 - 1.07% Coverage

I think the fact that we are working in bioreactors is very, very important to them clearly. If we were working in a field or in a greenhouse, that would be a major concern for them I think. Because here they totally understand very easily that we can totally control the process and this a very good point for the process. So this confined environment is very important for them.
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instead of having to build a very complex bioreactor to keep the conditions of production the same- and this is a very expensive, massive capital outlay to enter into the production of an antibody- instead, we can rely on the plant to be a self-contained bioreactor and to be quite consistent in the way that it produces the product.
	So we can really simplify and reduce the start-up costs and the entry costs into productions of these antibodies using the plant expression systems that we have available at the moment. The plant wall produce the antibody which is functionally very similar to an antibody produced in CHO cells. However there will be differences.

References 3-4 - 0.27% Coverage

So I think the perception has become more positive and I think regulators, who could be another stakeholder, would be interested in this.

References 5-7 - 0.31% Coverage

So our communication with the regulators so far about that particular issue has been positive although I must say I was not directly involved in those talks.

References 8-10 - 1.67% Coverage

Well there’s always been a goal of this technology to broaden access to medicines and that really boils down to whether we can move the production closer to where the drug is of need. So the original idea would be perhaps if we could produce these plants that produce the antibody, or it doesn’t need to be an antibody, it could be a vaccine in this particular case, a vaccine antigen.
00:21:27
	If we could move that production to a region where the disease is endemic then we could reduce the cost and increase the availability by minimising any problems with transportation of the drug and raising the ability for people to access it.
	So it’s always been considered that a major beneficiary would be people who do not have access to vaccines and biologic drugs that are now becoming more available in the more developed parts of the world.

Reference 11 - 0.93% Coverage

Having said that, I think now the perception to do with the reduced cost of entry to production of a completely novel pharmaceutical product may well stimulate SMEs, smaller companies, smaller enterprises, to develop new pharmaceutical drugs that perhaps big pharmaceutical companies would not necessarily be interested in. So I’m thinking here still of vaccines and ones that will potentially be made available to people in low-resource environments for ethical reasons.

References 12-15 - 0.49% Coverage

It could be used to make lower cost diagnostics in healthcare environments. It could reduce pressures on healthcare systems. We have a couple of groups in our current consortium interested in producing lower cost diagnostics using this technology. 

Reference 16 - 0.38% Coverage

Also there’s veterinary medicine. There’s a group in the current project looking at [animal] vaccination which, obviously, there might not be considered to be a particular financial drive for this.

References 17-18 - 0.31% Coverage

I think the technology is enabling, potentially, for drugs that might not otherwise be developed. So I guess patients with rarer disorders, rarer conditions.

References 19-20 - 0.86% Coverage

There’s also the example from earlier about the [disease] antibodies. As it turns out now, we have what seems to be fortunately an effective vaccination regime for [disease]. But nevertheless, I think the technologies behind plant production were fundamental in the availability of that antibody-derived prophylactic treatment known as [product] and derived [disease] antibodies. So there’s even a benefit there to outbreaks in infectious diseases.

References 21-24 - 0.87% Coverage

Well obviously a technology requires some degree of investment to flourish. So the people who fund the scientific research behind the technology is still very important. So we need to ensure that we keep funding coming in from the grass roots to allow this technology to develop. Having said that, that has been taking now for the last 20 years and I don’t think that we can say that we’ve been starved of funding for scientific development.

References 25-29 - 0.48% Coverage

So I think the next stage, really, would be to get investment from existing pharmaceutical players. A big pharmaceutical industry could invest either by buying out SMEs or by investing in a joint-development programme for some of our projects.

Reference 30 - 0.94% Coverage

And of course the medical community. If they… Not so much in this country with the [organisation] but in other countries where they have a choice, they can choose to prescribe, in the case of this [disease] treatment, they could choose to prescribe the plant-derived one above the mammalian produced drug, for example. And maybe not to say one should be preferred over the other, just to make sure there’s a level playing field there. So perhaps they could also drive uptake.

References 31-34 - 1.10% Coverage

Well I think there’s been a lot of stories in the media about the technology behind the molecular farming. [head of department at the Institute] group, for example, I remember he had a centre page in [newspaper] at one stage and there’s been a lot of coverage in the [country] where this technology is quite, was first developed, and they’ve had quite some engagement with the media there.
00:29:44
	I think now maybe this could move to potentially more involvement between the media and the SMEs that are pushing forward the development of these products.

References 35-41 - 0.94% Coverage

Well of course you’ve got the patient groups. They could push for the development of products. Where there’s a market failure to deliver something for their condition, particularly where the science is caught up and there is potential to develop a product. This is definitely a space into which our SMEs in molecular farming can move quite easily into the setup quite easily within that space. So yes, patient groups could be key drivers for the uptake of this technology.

References 42-43 - 0.91% Coverage

I think the medical community could really bolster the public’s faith in the technology. But before there are more products on the market, I think it’s difficult to really gauge and see what the factors are involved with the patient, the acceptability to the end user of the technologies behind this, simply because they have no concrete examples to think about. And it becomes easily conflated with the GM food and GM crops which have a more mixed perception.

References 44-46 - 1.04% Coverage

There is always the concern… The first question that we get asked is what do we do to prevent our genes essentially flowing into the environment and potentially into our food. Well for a start, we don’t use food crops. Typically tobacco is not a food crop but also in current paradigms of production, we are always under close containment. So we ensure that there is no flow of genetic material from our contained plants into the environment at all. So I think that’s the feedback I hear most often from these events that we do.

References 47-48 - 0.62% Coverage

So it was really… There was a series of workshops we did to educate scientists and university undergrads about the technology and also to pass on some skills and techniques to institutions in [country]. We did three of these and in the end I was involved in the first two, I think. And they were held in south [country].

References 49-52 - 1.79% Coverage

And as we started, the situation with the regulators is they would try to impose all the regulations and all the guidelines that were in place for CHO cell production onto the plant system, even in cases where that is unnecessary in the plant system.
	For example, CHO cell production, in mammalian cell production you require a viral filtration step to remove any mammalian tropic viruses that may be present or contaminating in the production batch. Whereas in plants, there are very few scientific exceptions, no viruses will infect plants that will also infect humans.
	So initially they were saying that you would probably still have to do that viral purification step. I think the guidance is evolving that you can probably avoid that and it’s a very lossy, expensive step. So that could be a key improvement or a key benefit of using the plant technology from the point of view of the regulators.

References 53-55 - 0.68% Coverage

So there were a few factors there that they were interested in and most of them were addressed by saying that we would use controlled greenhouses with controlled environments and very regulated feed stocks for growing the plants, soil etc., and also very strict pest control measures. So that’s how we approached that issue with the regulator.

References 56-57 - 0.57% Coverage

Well I think at the moment they probably don’t see it very much at all, to be honest, which might be something that we can seek to change. Obviously they’re interested in products that they can use clinically and there really aren’t any with the exception of the [disease] enzyme. 

References 58-67 - 0.70% Coverage

it never hurts to make them aware of the technology and products coming through so they can get involved perhaps at an earlier stage. And perhaps we can use their voices to sway groups like funding agencies and maybe even the involvement of pharmaceutical companies in our technology.
	So perhaps they could interface with big pharma and funding agencies

Reference 68 - 0.87% Coverage

Well I think big pharma is perceived as being very interest in profit and not very interested in developing drugs for infectious diseases, new antibodies for example. And also for specific conditions that might not have people who can afford to pay for very expensive conditions. So perhaps a key message would be that this can be an enabling technology, this could generate new therapies for people who currently do not have many options.

References 69-71 - 0.47% Coverage

So I think if we can communicate that our technology is safe, it’s in no way inferior to the mammalian cell production platform and also could be enabling for a broad spectrum of new products. I think that could be a very powerful message.

References 72-77 - 1.02% Coverage

This is not the case with chronic, non-communicable diseases. They have very strong patient groups. I’m sure there are some groups but they have fairly low visibility and might require some assistance somehow to develop and become bigger voices. And I think that could be good and in general much broaden the field of molecular farming, it could be very useful in driving the development of new antibiotics, for example, which is another area where big pharmas perhaps could be considered to be fairly [inaudible].

References 78-80 - 0.29% Coverage

I really think in terms of plant cells in reactors, I really would be surprised if you found that any public perception obstacles to acceptance.
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References 1-2 - 0.37% Coverage

So, plants are a very good system for producing those molecules, because plants are very good at producing complex proteins which is more difficult to do in other systems. So that’s one of the reasons we use plants. 

References 3-4 - 0.53% Coverage

I would say that the products that are produced are very similar between mammalian cells and plant cells, but what we would say is that plants have other advantages over mammalian cells. So, for example, potentially we can use plants to produce products very quickly, using the process of transient expression. 

References 5-6 - 0.61% Coverage

Potentially we can produce huge amounts of products in plants because we can grow them over a large area. But then of course that’s problematic because it means growing them outdoors, which there is… You know, a lot of people are against that and probably it’s not going to happen anytime in the near future. But at least that potential advantage is there.

References 7-8 - 0.56% Coverage

Plants are also very flexible systems, so there are also many different ways of producing protein in a plant, whereas if you use a mammalian cell, it’s basically one system really. You put it into the nucleus of the mammalian cell, and you put that mammalian cell into a bioreactor, and then you harvest your protein medicine.

References 9-10 - 1.05% Coverage

Well, I mean hopefully, you know, our hope is that the ultimate end-user will be the patient. That’s our wish and our ultimate desire is to produce medicines that will be used in people obviously. We have a long-standing interest in our research group, in particular to try and produce medicines for the developing world. We believe that our technology is particularly suitable for the developing world because it’s… We believe it’s less expensive and also, we believe that at least there is the potential for local production of medicines in the developing world because there’s a lot of horticultural expertise. 

References 11-15 - 0.84% Coverage

I think, you know, regulators are incredibly important really; we need to develop protocols that will satisfy the regulators. They need to be convinced that our protocols are safe and compatible with the production and marketing of a drug. So, in a previous grant we did that for a stable genetic transformation to produce an anti-[disease] monoclonal antibody in transgenic tobacco plants. At least to develop the regulatory framework to the point where we could do a phase one clinical trial.

References 16-19 - 0.22% Coverage

medicines are made by private companies, so a medicine also needs to be able to make a profit. So, this will be absolutely key.

Reference 20 - 1.91% Coverage

I think that major pharmaceutical companies remain to be convinced about the technology. So, they are a key stakeholder. I think the average cost of producing a medicine is around about the billion-dollar mark… One or $2 billion dollars, something like that., and that’s out of the reach of almost anyone other than the major pharmaceutical companies.
	So, I think if we want these medicines to be produced on a reasonably large scale, big pharma needs to be convinced. I think there’s a big problem there because they have invested so much money into developing the systems that they have… The mammalian cell culture-based systems that I spoke about before, so that’s a huge issue. 
	Whether they would consider changing even a small amount of those to a plant-based system, I don’t know. My view is that if the technology does take off it will probably be from the SMEs that use the technology now, becoming successful, and then carrying on using the technology and becoming bigger companies in their own right. And that’s the way I personally see the field developing, if they are successful, of course. 

References 21-24 - 0.68% Coverage

I think regulators and pharmaceutical companies are two people that need convincing. I’m not a huge believer that the general public needs to be convinced. I think generally the public are more accepting of GM technologies, or related technologies to produce medicines. I think, to be perfectly honest, perhaps most people in the general public don’t really know how medicines are produced anyway. 

References 25-29 - 1.23% Coverage

if you said to them, well, we’re doing this… We’re producing medicine in a plant. I suspect that they would probably say something like, oh, you mean like Aspirin is produced in plants for example, or Artemisinin is produced in plants. So, I think initially they… Just to try and make the distinction between a natural product from a plant, like Aspirin or Artemisinin, and what we’re doing, I think that will be quite difficult to get across. 
00:38:04
	If you were able to get it across, I suspect that the main reaction would probably be surprise that a plant could do that. I don’t think that there would be any clinically negative problems so long as they were convinced that the medicine was safe, obviously. 

Reference 30 - 1.08% Coverage

I think possibly the only slight negative connotation was if you mentioned genetically modified plants, because again, there’s perhaps a slight… Or maybe not so slight, negative feeling amongst the public on GM plants, because of the last 20 or so years of history with GM plants. 
	So, that might be, if you use those words, genetically modified, I suspect that they would want to be sure that you’re not growing them outdoors, you know, that there was not chance that they would escape into the wider environment. So, I think you would need to reassure them on that point. So those I think would probably be the main reactions. 

Reference 31 - 0.27% Coverage

It was interesting, I… We also spoke to somebody who was very high up in one of the pharmaceutical companies and had a very good understanding of science. 

References 32-35 - 1.41% Coverage

I’ve also spoken in at least one school visit, and again, very little negative thoughts although a very good question was raised about… You know, because our interest was in medicines from the developing world, and actually, the teacher said, well you want to develop medicines for the developing world, but medicines are developed by pharmaceutical companies who want to make a profit. 
	So how are you going to square the circle, so to speak? So, that was interesting, and we tried to answer that. Maybe what we’re trying to develop is something that maybe can be done locally without pharmaceutical companies. I mean, that’s a very ambitious project, but that would probably be one of our ultimate hopes. Or maybe a pharmaceutical company could do it as a source of good publicity. You know, there are incentives.

Reference 36 - 0.79% Coverage

with GM foods one of the main oppositions to GM foods was the feeling that big companies like [company], would control food supply. And that was a huge problem with GM foods because [company] were producing the seed, and the feeling that they would monopolize food supply, and particularly also in the developing world. That was a big problem.
	Maybe it’s less of a problem for medicines because all of our medicines are produced by pharmaceutical companies

References 37-38 - 0.40% Coverage

I mean to be fair, I don’t think that there’s anything like the problem with GM medicines as there is with GM foods. I think the vast majority of the public don’t know about GM medicines, so I don’t think it’s too much of an issue. 

References 39-45 - 0.88% Coverage

I’ve not really seen much opposition at all really to medicines in GM plants, with a proviso that they’re grown under containment. I think even the NGOs who were very opposed to GM food, like [organisation], I think even they have no objection to GM medicines produced in plants as long as they are under containment. But as I say, that would all change if the idea was to grow them outdoors. Then I’ve no doubt whatsoever they would be implacably opposed, regardless of what containment strategies we would propose. 

References 46-47 - 0.64% Coverage

You know, the ultimate goal is to produce medicines for the public, so they’re a stakeholder in that sense. Depends how you define stakeholder again. It’s not that I don’t think they’re a stakeholder, I’m just not convinced that opposition, if you like, will come from the general public unless the opposition comes from somewhere like the NGOs or the media in particular.

References 48-50 - 0.42% Coverage

obviously regulators are people who are very knowledgeable in the field of producing medicines. So, they want to be sure that a medicine is safe and effective. But also, they want to be sure that every batch of medicine meets a certain criterion

References 51-55 - 0.83% Coverage

good manufacturing practice protocols for that had to be developed. Protocols based around how we test for purity, for example, for our substance. How do we test for contaminating substances? Plants [inaudible]. Some of them are quite dangerous. How do we know, for example, if we produce a medicine in tobacco that there isn’t nicotine in that sample as well, or something like that? So, these are all the things that had to be developed in joint communication with the regulators.

References 56-58 - 1.31% Coverage

They will view favourably any product that will make them a profit, obviously. I think that they haven’t adopted the technology, again for the… One of the reasons I said earlier is because they had invested so much in their own systems. Also, probably in the early days, they were not convinced by some of the yields that we were able to make in plants. Maybe that’s changing slightly with the transient technologies. 
	But they will look favourably on any product that will make them money, of course. Whether they think that the products that are being made are profitable, I don’t know, because lots of different products are being made obviously. But yes, I mean the point of a pharmaceutical company is to make money, I mean we shouldn’t lose sight of that. 

References 59-62 - 0.47% Coverage

I think the NGOs potentially, they certainly have the power to be influential. You know, if [organisation] or somebody like that did get involved they would certainly be listened to. But as I say, I don’t think they have any problems as long as 	it’s grown under containment. 

Reference 63 - 0.22% Coverage

The media of course is very important… Extremely important because that’s where most people get their scientific information from.

Reference 64 - 0.96% Coverage

I would expect a similar reaction actually, broadly positive. Again, with a caveat that they’re grown under containment, to the extent that the NGOs and the media would be interested in it at all, I don’t see any particular negative effects, providing of course that…You know, this is in the early stages. Providing it was of course run through the clinical trials and everything was safe etc. I don’t… Otherwise no, I don’t see a negative effect unless something went drastically wrong in one of the clinical trials, then that would be different of course. 

References 65-68 - 0.58% Coverage

This wasn’t direct engagement, but I produced a review paper some years ago on GM plants and human health and looked at all the aspects. And that was… Well, we wanted to target it to GPs, to doctors… Medical doctors. And for that reason, we published it in a medical journal. That led to some direct interaction with people emailing me.

References 69-72 - 0.74% Coverage

I’ve also interacted with the media over some papers that I’ve published. Most of the interaction was based not so much on the pharmaceutical work, it was more on the phytoremediation work, the clean-up… The environmental clean-up work, and that was with newspaper organisations mainly, broadcasters as well. So, some of that. Again, there was nothing negative there really at all; it was more a description of what had been done.
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And as I said another thing that we are developing in the company is the field of crop protection and in this field there is this to replace the need for spraying toxic chemicals in the field - to replace it with a spray of algal material which expresses specific molecules which are targeting the specific targeted insect in the field.
	And of course it’s a green solution rather than the toxic chemicals which are being banned by the regulatory authorities from use.

References 5-6 - 1.39% Coverage

So for one of the [animal] disease there is a commercial injectable vaccine in the market and for the other disease there isn’t any solution in the market because we are talking about the disease attacks, or the virus is attacking the [animal] when they are very, very small and therefore the injection is not a solution. 
	And by the way in our technology we don't have any limitation of the size of the [animal] because we are able to feed any size of [animal] through the feed, and vaccinate the [animal] population. 

References 7-9 - 1.40% Coverage

First of all we have a cost effective production procedure, namely we are able to compete with the prices of the injectable vaccines that exist in the market. So not only that we are coming with a better and a more friendly solution, we also can compete at the price of the injectable vaccines.
	And as far as we can see, if the vaccines currently are being produced in a very sterile mode, we are talking about green production in the [system] bioreactors which makes the whole procedure a cost effective one.

Reference 10 - 0.28% Coverage

Currently as far as I know nobody is using the [system] as a platform for commercial vaccine production.

Reference 11 - 1.24% Coverage

First of all, since we are targeting our first products to the aquaculture, I believe that we will have some impact on the aquaculture industry. And the industry and the [animal] farmers will understand that once the first product will be commercialised and will be in the market, that there a better alternative to use to vaccinate the animal at the [animal] farms. And all the aquaculture industry will be the first ones to be impacted by this technology.

Reference 12 - 1.73% Coverage

as we all know, as the world population is increasing and the demand for food is increasing as well, and at the same time the regulation authorities are banning from use the toxic chemicals which currently are used to protect the crops, so I believe that our technology to use specific molecules which we are targeting specific insects in the field is going to have more and more impact in the world because again the crop protection companies will understand the value and the benefit and the advantages of a technology which uses a green solution to protect the crop rather than the toxic and chemical solutions in the market.

References 13-15 - 0.85% Coverage

Basically, the big advantage of our technology is that we are able to come to any type of crop and to spray it with the [system] in order to protect the specified crop, and there isn’t any need to use any toxic chemical or there won’t be any need to produce the transgenic plants in order to protect the crop.

Reference 16 - 0.56% Coverage

As far as I know the scientific community is already agreeing and understand the value of genetic modification but still the common population, we need to do some PR in order to change their state of mind.

References 17-19 - 0.98% Coverage

I would say the regulatory agencies that we need to approach in order to get approval of the products like EPA and…yes, I would say they will have the most impact, once they will start approving more and more genetically modified products the whole public opinion will change accordingly. It’s a matter of viewing the genetically modified in another way.

References 20-25 - 0.78% Coverage

if scientists, who were dealing in the genetically modified organism, would sit in the committees of such regulatory agencies, they might have a more professional view on these agencies and to give their opinion regarding whether to accept or to approve the specific product or not.

References 26-30 - 0.78% Coverage

Any new platform which would like to bring a product to the market has to prove that it’s at least as efficient as the product which currently exists in the market. And in a cost effective price as well. Efficiency is very important, the efficacy and the price of the product yes.

References 31-35 - 1.61% Coverage

I think the whole opinion regarding genetic modification has very bad PR so far. So as I said, once the regulatory agencies will start to approve more and more products in the market and this scientific community, in addition also the industrial community, will have to do better efforts in order to change the public opinion regarding that.
	Basically what we need to do is come to the public and explain to the public that, as I said before, breeding is even worse than genetic modification. I’m not sure that the common, regular person in the house, is familiar with the real facts.

References 36-39 - 0.92% Coverage

So I think that the regulatory agencies, as far as I see, are the major battle in the process. The more they will be open minded to the field of genetic modification the better the chances that we will be able to have a good impact on the world and to meet the demands of the world in a much faster, easier and less expensive process.

Reference 40 - 1.34% Coverage

And I really clarify how much the technology is safe and that doesn’t expect to have any impact on the end customers, they become more calm. I wouldn’t say that I will convince everybody, since it’s like politics. It’s hard when they don't believe. It’s hard to change that. It’s something that will take time to change the public opinion regarding that, but still I think that we need to raise more forces for that. It’s very important due to the food problems that we have in the world.

References 41-46 - 1.00% Coverage

I’m a small company and I’m not sure whether ourselves will commercialise the product. I guess that according to our business model we will collaborate with some multinational company and these multinational companies which are commercialising other products, they have enough human resources and funding resources in order to change the public opinion as well. 

References 47-50 - 1.27% Coverage

[company] which has a very bad public opinion, I would suggest that this company or other companies like [company], if they come and they are just explaining to the public what the advantages of using genetically modified and how much it’s not dangerous or doesn’t affect the people who consume the GMO food, to raise a little bit the knowledge within the public.
	So I believe that these big commercial companies can influence pretty much public opinion as well.

References 51-53 - 0.52% Coverage

Yes. Actually we are negotiating with three different multinational companies – two multinational are interested in our animal health sections and one is interested in the crop protection.
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References 1-3 - 0.56% Coverage

it started, I would say, three or four years ago when we had our [journal] paper on [inaudible] production in corn published, and then we got huge publicity in the international press. I think we got more than 30 independent reports in 15, 20 different countries, including [country]. And we gave radio interviews, TV interviews, and all that because that was a big thing at the time.

References 4-5 - 2.00% Coverage

The activities we have right now focus on the production of combination microbicides, specifically for [disease]. The technology we have allows us to put into plants multiple genes and coding different molecules which neutralise the [disease] in different ways. The advantage of this is that you prevent the ability of the virus to mutate because in order for the virus to mutate and be resistant to our triple-combination microbicide, it needs to develop three different, independent mutations simultaneously. 
	Biologically, for this to happen the probabilities are infinite decimally small, if there at all. Essentially, what you are looking at is a way to create a combination microbicide that can be used in a way that it would never allow the virus to develop resistance, which is a problem if you use single proteins. At some point the virus will develop resistance so you lose the ability to harness the effectiveness of those molecules. 
00:15:06
	I don’t think many other groups in the world can do this, not because we are more clever than they are but because of the technology we developed over the years to allow us to put, easily, multiple genes and coding different proteins in the same place in the genome of the plant. This allows us to create a plant which produces all these different molecules at the same time.

References 6-8 - 0.94% Coverage

Many people have been trying to create molecules to eliminate the [disease] from infected individuals, but to the best of my knowledge nobody has been able to do that. So, I think if [name of another Pharma Factory Consortium partner] approach works – and I'm in no position to predict that because I'm not an immunologist – that will be a major revolution in [disease] care. The impact would be immense, because as you know, if you live in a country which has a high standard of living, and a very good healthcare system, people who are infected with [disease] can live a normal life as long as they take daily antiretroviral drugs. 

References 9-10 - 1.07% Coverage

imagine the situation in [area] where millions and millions of people are infected with [disease] and they cannot afford antiretroviral therapy. What is the future for those people? There is no future. They die. So, in that setting, in a developing country, having [name of another Pharma Factory Consortium partner] antibodies being validated as being effective, it will save millions and millions of lives. Of course, in Western Europe, and [country], and other developed economies, I think being able to cure somebody who is infected with [disease] in the long term, that should count towards relieving the burden on the national healthcare system because they wouldn’t have to worry about [antibody] drugs for forever. 

References 11-12 - 0.51% Coverage

Even [name of another Pharma Factory Consortium partner] themselves are trying to produce these molecules in mammalian systems, however what they discovered is that for reasons they don’t understand, the standard mammalian systems that they and other companies are using are not good enough to make substantial amounts of these molecules. 

Reference 13 - 0.73% Coverage

after patients, should be the national and international healthcare systems. The systems that provide healthcare to all of us when we get sick, and I mean, I don’t need to tell you about the state of the [healthcare], which is close to breaking point because of the immense pressure and the rising costs of healthcare. So, I think these stakeholders would be impacted in a very positive and in a very major way if the project is successful. 

References 14-16 - 0.77% Coverage

As part of my job I had to respond to calls from the press, or from other quarters outside the scientific community and explain what we do and why. I think this is very appropriate because we were a publicly funded body, centre. I'm talking about the [name of another Pharma Factory Consortium partner] as a whole. I think if you get public money you have an obligation to account and explain why you should be getting public money. 
00:28:40	
	So, we had lots of discussions, and public debates, and all that

References 17-18 - 0.96% Coverage

What made things worse was the outcome of the debate was published in the local newspaper in [name of town]. Not only the report was so heavily biased towards the [organisation] side, but I was quoted out of context on many occasions, and it made me look like a fool. 
	So from that point on I refused to take part in debates. I said, okay, if you want me to take part in public engagement activities, I'll be happy to give a lecture in layman’s language, in a public audience, or go to a school, or talk to a group of journalists, or whatever, but I would never again debate [organisation]. So, I had one experience with [organisation] and that was it.

Reference 19 - 0.54% Coverage

I'd rather focus on the middle ground where people may be ambivalent, either because of their own beliefs or because they don’t know the facts, and put my effort into trying to explain to that group of stakeholders what are the benefits, and try and figure out what their concerns are and try and address them rather than focusing on [organisation] and the like. 

Reference 20 - 0.31% Coverage

Personally, I think getting patient organisations, medical professionals, policymakers, these, in my mind, are the three main groups of stakeholders we should be focusing on if we want things to change. 

References 21-22 - 0.35% Coverage

I think in terms of the public, yes we can address the public, but I think we'll be a lot more effective if you have a patient organisation or medical professionals to also reinforce the benefits that can come out of this technology.

Reference 23 - 0.90% Coverage

other stakeholders, I’m convinced, they will make a distinction and they would see benefits that they would recognize on products that are GM coming from molecular farming versus other GM applications. And of course, I cannot imagine many people in the public to raise the main concerns that they would raise for, let's say, an herbicide resistant crop or an insect resistant crop which would benefit a different group of stakeholders, versus a product of molecular farming which may benefit them directly. So yes, that group of stakeholders would make a distinction. I think we all recognise that. 

References 24-25 - 0.56% Coverage

Perhaps journalists or communication professionals, because they would be probably more inclined to align with something that shows a direct benefit to patients or society. I think… and in my experience, at least in [country] when I talk to the press, they do make a distinction between pharmaceutical applications and everything else. I've seen the same thing in [country], even.

References 28-30 - 0.60% Coverage

The general public, yes. For example, in the [name of area], where we live, and actually all over [regions], [percentage] of the corn that’s grown is GM. There are no issues. There is no problem at all, and the press knows about GMOs. So, I would say the press in [country is more educated in terms of the facts than the press in [country], where I also have experience with.

Reference 31 - 0.32% Coverage

The British Medical Association repeatedly comes out with statements and white papers saying that there is nothing to worry about GMOs. If you have the British Medical Association saying that, I'm happy with that. 

Reference 32 - 0.72% Coverage

I don’t think you are going to see a big disparity in the views of these medical professionals from country to country. Even if I take an extreme country like [country], I'm sure most of the medical professionals and scientists in [country] would not be against, so I'm not worried about the medical professionals. What I'm saying is that perhaps the medical professionals can be used in a better way as advocates, even in countries where public opinion is heavily skewed against. 

References 33-38 - 0.62% Coverage

Well, in terms of commercialisation they're critical because without them the field cannot reach the market. Because a small company like [name of another Pharma Factory Consortium partner], no matter how successful they are, in a best-case scenario for them would be to be acquired by one of the big pharma and then have the big pharma market and distribute their products. So, I think it's very difficult. 

Reference 39 - 0.05% Coverage

Well, we need a blockbuster success.

Reference 40 - 0.95% Coverage

They need to see a huge financial incentive, and I'm sure if the huge financial incentive is there they will do it. But i's a catch-22 situation. You cannot have reached that point without a huge investment, and the investment in Pharma Factory is peanuts. You need orders of magnitudes, higher investment to be able to have the impact and show that plant-based technologies can be competitive or even replace the mammalian cell culture production system that is currently the gold standard for the industry. So, I'm sure if we had a fraction of the money that went into the development of mammalian-based systems we would do wonders. 

References 41-42 - 1.10% Coverage

Well, It depends what your objective is. What is your objective as a communicator? What do you want to achieve? I mean, you don’t want to convince patients because they are already convinced. You don’t want to convince medical professionals because they're already convinced. You may want to try [organisation], if you wish, but again, I think you are not going to be successful. So what is left? 
	What is left is the big pool of stakeholders in the middle who are the general public. A housewife, or a cab driver, or a teacher in a school, or a lawyer, or either a professional, a green grocer, you name it, somebody who is not a scientist but may take an interest in public affairs, if we consider this to be a kind of public affair.

References 43-47 - 0.40% Coverage

In my opinion, yes, because these are the people who vote, and these are the people who, indirectly perhaps, influence governments. Not directly, but indirectly and over a long time. Again, it all depends what you want to achieve and what you want to get in the end. 

References 48-49 - 0.44% Coverage

This I why I always come back to this middle ground, the public. That magic word. Whatever the public is. And seeing if you can influence the public’s opinion and understand what their concerns are, and try and address them. I think this is the best we should hope to achieve within the project. 

References 50-52 - 1.69% Coverage

I think the main message which needs to be communicated, not only to this group but to all the groups, is to take a step back and think how they form opinions, or how they make decisions. I shouldn’t say they- I would say we make decisions. In everything we do, at least in most things we do, most of us do a subconscious risk-benefit analysis, right? So, if I take this action, what do I gain or what do I lose? If I wake up in the morning, get into my car to drive from home to work, is that safe? Well, is there a guarantee that I would not have a car crash? No, there is not a guarantee that I would not have a car crash, but then what are the odds of having a car crash, and considering the odds, am I willing to drive rather than take public transport? 
01:23:18
	I would like to see people use the same train of thought in forming opinions on GMOs, and also on, specifically, molecular farming-related GMOs. So, not only to only consider what the risks are in actually accepting a product of molecular farming, but also what are the benefits and even perhaps more importantly, what are the risks of not accepting it?

<Files\\Interviews\\UR110418MB> - § 47 references coded  [12.45% Coverage]

Reference 1 - 0.76% Coverage

We are still working with plants but the only project that we are having with plants is in collaboration with industry, where we help the industry on some specific aspect of some specific projects, but for us for academic research we are more trying to develop and make a proof of concept that [system] could be also a green alternative for production of biopharmaceuticals.

References 2-4 - 1.69% Coverage

the virus which are able to contaminate all the pathogens in general which are able to contaminate the CHO cells, they are also able to infect human cells which for the moment, and I always say some precaution on that ,is not the case for [system]. 
00:16:00
	As for the moment the [systems], which were used for the production of biopharmaceutical, or at least to do the proof of concept, are what we call [name] organism. I don't know if you already heard about that, but in the [country] there is a label which is [name] which means that this organism are recognised as safe for human consumption. Because for the moment at least, I will say with the scientific knowledge that we are having, there is no virus that is able to infect the [system] that we are using for such production which are known to be able to infect humans.

References 5-7 - 0.44% Coverage

So you can also think that the [system] will be a safer organism for the production of biopharmaceutical as you don't have to worry so much about the virus contamination, which again is a big problem for the industry.

References 8-10 - 0.47% Coverage

they have to add in the purification process at least two steps in order to make sure that they inactivate the viruses which are present in their product. So these steps are quite costly as well. They increase the cost of production. 

References 11-12 - 0.44% Coverage

The production cost itself will be cheaper because the media that we are using in order to produce our [system] is much cheaper than the CHO cells, so here they can also decrease the production cost of their product. 

References 13-14 - 0.26% Coverage

the doctor has to be aware that such alternatives are on the market because that’s the one which will be prescribing the treatment 

References 15-17 - 0.94% Coverage

So you have the pharmaceutical industry which are producing and selling the products. You have also the ministry which gives the authorisation to put these products on the market and then you have the doctor which will prescribe this drug to their patient in order to treat their patient. So you have to, I would say educate all these people about the plant molecular farming and to convince them that this could be a good alternative for producing this kind of drug.

References 18-19 - 0.81% Coverage

I’m giving quite a lot of conferences to non-scientific public and for example the [inaudible] ask me at least two to three times a year to go to the high school in order to explain what we are doing in the lab in terms of the academic projects. And most of the time when I explain to these young students what we are doing, most of the time they found that this is really interesting and very promising.

References 20-21 - 0.32% Coverage

we have a [public engagement event] which is one or two weeks where we have to meet the general public and to explain to them what is occurring in our lab and so on.

References 22-25 - 0.28% Coverage

On top of that, I’m going at least two or three times per year to the different high schools in order to explain to them what we are doing. 

References 26-27 - 1.30% Coverage

Most of the time they ask some questions, most of the times they are convinced about the safety when I explain to them about the safety, they are convinced about that. Most of the time they ask about the cost. You know, a young scientist or the young students are very concerned about cost – because of life, how much salary as a scientist and so you can feel that money is very important for them. So most of the time they ask me how much is it costing to produce such biopharmaceutical in CHO cells? How much will it cost when we will produce at an industrial scale using plants or [system]? So most of the time cost is a big concern for them.

References 28-31 - 1.69% Coverage

I think the general public will be quite open to accept this kind of production strategy because when you talk to the general public they usually want something which is the most natural. Even if you talk about them regarding cosmetic at the moment, they want to have the more natural cosmetic that they can so everything has to be natural at the moment. So I think they would be agreeable to accept some biopharmaceuticals which are produced from a green organism.
	And especially if you are able to explain to them that such kind of products are already on the market and the only thing that you change is the type of cell that you are using as the biofactory. I mean some recombinant product, there is plenty on the market already, and the only thing that changes – you use a biofactory which is green instead of the mammalian biofactory. 

References 32-38 - 1.61% Coverage

Think about these things, and of course sometimes I explain to them the example and this is currently used by the production of beer in order to produce the beer, which means that the beer that they are drinking is made from GMO which are not controlled at all because you just randomly generate mutation inside the genome of yeast. 
	Whereas when we are doing molecular farming we know exactly what we modify in the genome of the plant, and if we want we can also precisely study the integration sites where the gene that we insert has been introduced. So we can control everything we do within the genome of the organisms that we modify. 
	So for me I try to explain to them that it’s much more controlled that was has been done with the use of some GMO in some of the other industries at the moment.

Reference 39 - 0.21% Coverage

So when you explain to them these kinds of things they are usually ready to accept such kind of production.

References 40-43 - 0.46% Coverage

For me I don't think that the general public will be the more difficult to convince. Of course we still have some small groups which will be against GMO and which will fight but they will be really a small part of the population. 

References 44-47 - 0.76% Coverage

To be frank I think that it should be easier to talk to the regulator as there is at least one example of biopharmaceutical which has been produced in carrot cells – the product is [product]. So I think that by using this case study it should be more easy to convince the regulator that the plant molecular farming has to develop and to be used for more products on the market.
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References 1-2 - 0.32% Coverage

the medium is not expensive, and easy to cultivate, to make the culture. 

References 3-5 - 0.72% Coverage

Some glycans, for example in [unclear], we have glycans which are known in plants to produce glycans which are allergenic. We cannot find it in [unclear] [system]. 

References 6-7 - 0.46% Coverage

Some experiments seems to show that it will be efficient and the quality of the products will be good also

References 8-10 - 0.38% Coverage

What is always cited is that no contamination with animal virus that affect the product

References 11-12 - 0.41% Coverage

The cost will be less… It will be less expensive to produce in [system] than in animal cells.

References 13-15 - 0.26% Coverage

Perhaps because it’s not animal it will be less frightening.

References 16-19 - 1.11% Coverage

What really influences is if the product is of good quality and could be produced very efficiently and with a low cost, so it will interest the industry. If it would be produced at industry level, I think it would be interesting. That will help, I think.

Reference 20 - 0.54% Coverage

I think it will interest industry if the production is of good quality, efficient, and if there are people who will buy it.

References 21-27 - 0.66% Coverage

I think if a product is presented to the public as safe, with controlled production and so on, I think they will… People will be open to this alternative

References 28-29 - 0.46% Coverage

I think that the reaction is, most of the time, rather good. Perception is good. I think so. Not a problem.

References 30-32 - 0.89% Coverage

We sometimes have some conferences with people from the medicine university. People we are working… There is sometimes collaboration with people we are working on medical research. So they are interested. 
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References 1-2 - 1.66% Coverage

I must also confess that probably. I’m not exactly following all the latest things. But of course, we know the success stories with the [disease] vaccine and then [company] is doing a great job with this influenza vaccine and things like that. So those are the things that are advancing, and of course little by little we will then see that. I would say people that need to be treated and some diseases which need to be prevented.
	So those are the groups that benefit most if we can advance plant molecular farming and probably bring good products fast and quickly, so that we are able to quickly react on demands. 

References 3-4 - 0.96% Coverage

you are able to rather quickly build your construct with, nowadays molecular biology tools, and then you are rather quickly able to produce the agrobacterium in the needed volume. And you are able to infiltrate a big amount of [plant] leaves and, let’s say, in a month I think you would very easily have a good amount of vaccine produced.

Reference 5 - 0.96% Coverage

Of course, in the long run, I would say the whole society, because if we are able to prevent more and more diseases, then the healthcare costs might get down. It might also be that at some point the plant-based production systems are cheaper than the mammalian systems or some other systems. But, yes, as I said, it depends always on the target proteins.

References 6-8 - 1.05% Coverage

The attitude is so much easier, because of course we are always now talking about genetic engineering when you see how the attitude is in the food side.
	So in that sense, I think the big public and society are more okay with the developed technologies. So in that sense I think that we are not in that big problems, so that the public attitude for food sort of prevent the development.

References 9-12 - 1.95% Coverage

I would say pharma companies and I would say that the big pharma companies, because with the SMEs the problem is always that they don’t have enough resources. They don’t have enough money to invest in the technology development neither do they have enough human resources.
	So usually they are so tied up with their core things they are working with, so it’s very difficult to get them to develop something that is not exactly what they need in the particular moment. But then of course also, big companies, if they have an established system, so there really needs to be a very good reason to change something and look for other options, so… But I would say that we really need the interest of big pharma companies.

Reference 13 - 0.82% Coverage

If we are able to compete with the existing system and it’s, and it needs to be substantially lower, then they start to change their systems. Or then have some other benefits which might be that you might use some other administration or the efficacy is better, the [inaudible] is better or something.

Reference 14 - 0.73% Coverage

Of course I’m not sure whether I’m the correct person to answer this question, because I don’t have the insight that they have. But my feeling is that they are following how is it advancing, but it might be that they are sort of waiting how things evolve. I’m not sure.

Reference 15 - 0.25% Coverage

I guess of course, they are also… What is the public view on technologies that are acceptable.

Reference 16 - 1.42% Coverage

I would say that most of them don’t even… They don’t even connect GM technology to drugs. For example, if you go and ask a layman about, for example, insulin, so I’m – I don’t know whether that’s still the truth, but it might be that they don’t even think that it’s produced with genetically modified organism. So it might be that they don’t even connect GM technology to drugs.
00:40:03
	And then… But, and when you have a disease you need the drug. But with food it’s more like, it’s more… It’s, you have so many choices.

References 17-20 - 0.80% Coverage

I think it would be beneficial the more they know, because somehow… I don’t know… I think it would be beneficial, so that they would understand better also the importance and also the, all good things that these technologies can bring. And that way, perhaps accept them better – I don’t know.

Reference 21 - 1.15% Coverage

Itself, plant molecular farming, I guess… it might be also a little bit difficult for them to figure out what it means, but it’s also very difficult to… And actually for [people of that country] it’s even worse. We don’t have a word for what we are doing. So, of course, plant biotechnology, that is then word in word in [language of the country] as well, but plant molecular farming, I don’t know what to call it actually.

References 22-26 - 1.05% Coverage

But I guess, of course, it’s something we should do all the time, that we should go to schools and all possible events and discuss about the work and how important we see it and how good we see it. But sometimes I guess quite many of the scientists are a little bit sort of tired of the thing, that it’s, it somehow is almost hopeless. You get the feeling. Doesn’t help how much you talk.

Reference 27 - 0.58% Coverage

I must confess, I haven’t been doing that so much. But even thinking of your friends and relatives when you start to explain what you do, and then you sort of see the glass wall in the eyes and nothing is penetrating

Reference 28 - 0.89% Coverage

 It’s very often that, isn’t that something dangerous or isn’t it that the genes are, you not supposed to do, fiddle with the genes of an organism and things like that, for example. And, of course, then, yes, I would say… But, yes, it depends on the person, of course, and the level of education what kind of questions you get so

References 29-34 - 1.12% Coverage

And then, of course, there are people that are good presenters and are good in explaining things for public, so those we need more, because it’s completely different thing to go in a scientific conference and talk about science and your work to other scientists. But people that are really able to explain to public, so I would say they are rather rare among us scientists, so I think those people we would need.

References 35-38 - 0.34% Coverage

I would say the pharma companies and these patient groups. But I would say also funding for this, so I would say all of them.

References 39-41 - 0.37% Coverage

	But then if you would need to put them in some order, so probably pharma companies first, patient groups second and funding bodies third.

Reference 42 - 0.70% Coverage

You would need to find the correct person in the company. I think that’s the main and sometimes also the most difficult thing… to talk to. Having enough time to talk with you, but also having enough power and influence within the company to take it forward…
Name: Stakeholders

<Files\\Interviews\\AJ070618JB> - § 6 references coded  [5.92% Coverage]

Reference 1 - 1.11% Coverage

So we wanted to understand the regulatory issues of producing antibodies in plants and if there is a good platform that produce high quality antibody in plants, how is it feasible to move these to our phase one clinical trial. This is clearly feasible for a mammalian cell produced antibody because this is the standard of production. But we don’t know the requirements, the regulatory requirements that the European agency will make for a plant produced antibody.

Reference 2 - 0.56% Coverage

So, from the point of safety, probably the product from plants would be safer. However, it can also have contaminants such as different allergens that are probably difficult to identify, and that may be an issue in terms of regulation.

Reference 4 - 1.19% Coverage

I think that there is a big difference between making medicines in plants and the general perception of GMOs by the societies. I mean GMOs are part, let’s say, of the big economy so there are big companies that control those GMOs in their own benefit and this is something that is quite negative for people. In our case, what we want is to use plants for producing medicines and therefore save lives. And probably this could make a big, big difference in the perception of GMOs by the targeted use.

Reference 5 - 0.55% Coverage

Yes. In fact, you know, these big companies, they want to sell the seeds and they want to make money and they want to control all the production of, you know, whatever. In our case I think that the final goal is quite different. 

Reference 6 - 0.23% Coverage

Which stakeholders you think that it may be more difficult to convince?
[interviewer]	Probably NGOs, yes.
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Clinicians and doctors in general were interested in our product and they think that, even if it is innovative technology, it could be an interesting product. They are not worried about this technology. Probably because the product is something that they can use easily, I think.

Reference 2 - 1.23% Coverage

Last year we had an interview with a pharmaceutical company that is a multinational and they were very, very interested in our product, especially because of the technology. Because sometimes the pharmaceutical company are not close to molecular farming and the use of plants in diagnosis and therapeutic field. So our technology could be an innovation for pharmaceutical company and we think that in general multinationals could be very interested.

Reference 3 - 2.15% Coverage

I think the use of plants because it's something that is not expensive and is environmentally friendly, and the flexibility about the use of this technology and the different potential new applications that it can have. And regarding our conversation with the pharmaceutical company, they were also interested because they are developing therapeutics for [disease] but now they are at the second stage of the human validations.
	So they told us that when they will be at the third step they will contact us because they are interested for the commercialisation and the communication of their therapeutics, because obviously if there is a tool that is specific in diagnosis it will be better for the pharmaceutical company because this illness could be well known for people.

Reference 4 - 0.63% Coverage

we are in contact with patients that are near our company. Because in our company there are also two clinicians that are experts and focussed on this illness, so they have a lot of [disease] patients and we are in contact with them.

References 5-6 - 1.63% Coverage

The communication is through both the association and these clinicians. Regarding the association here in [name of country] because it is very active and it organises a lot of events during the year. So when these associations organise an event sometimes the President asks us to go to the event to talk with people and to explain our studies and our product.
	And regarding the clinicians, we are in direct contact, direct communication, because the clinician can explain the problems that these patients have, and, yes, we can know problems and information that could be useful for our studies.

Reference 7 - 0.75% Coverage

So, in general, I think that the main obstacles for us, is that we introduce a new procedure and a new diagnostic marker in the market. And when you introduce a new marker and a new tool you have to convince the clinicians and you have to raise awareness from the clinicians. 
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at that time there was a moratorium not to use genetically modified plants in the field. And so, a lot of people working on plants and transgenic plants switched to molecular farming because at that time the first article appeared where people have used plants for production of pharmaceuticals.

Reference 2 - 0.44% Coverage

We had a lot of discussions with the authorities to explain what we do and that we can produce clinical-grade material that you finally use for the patients. And they approved the process.

Reference 3 - 1.26% Coverage

in order to go to the next phase, you need money. You have to do Phase II clinical trials and you have to do Phase III clinical trials. This can cost up to a billion or even more. That means you cannot do that by public funding anymore. You need a pharmaceutical partner, an industrial partner. And they will only invest this big amount of money if this is a successful and competitive candidate. But nowadays, there are much better candidates. So nobody will invest in this process because the antibodies are not the best ones anymore.

References 4-5 - 0.79% Coverage

we invited the regulators to look at this process. They were actually very interested because it was also new to them so they were keen to learn how we do it. And then they checked each single step, and finally, they were happy with that because we demonstrated that we worked according to the regulations of the pharmaceutical industry.

References 6-7 - 1.11% Coverage

If you talk to plant people, they will always tell that it is cheaper and scalability is good so there are a lot of benefits. But actually, the other platforms, and I’m talking mainly about CHO cells and E. coli and maybe [inaudible] are very well-developed. So if a pharmaceutical industry would have to produce an antibody, they would always go to CHO cells and use for example the long cells and medium, because they know it works and the authorities know the process.

Reference 8 - 0.98% Coverage

you have to imagine, if I’m talking with [company], a big pharmaceutical company, they have invested millions and billions in their infrastructure to cultivate mammalian cells for production of antibodies and other proteins. So they will not change their system to plants because I’m telling them. I really have to convince them that there is an advantage. And this has to fit also to their needs and to their products.

Reference 9 - 0.89% Coverage

Also patient groups should be interested if that’s a very efficient platform for producing their medicines. In other cases, I think a normal person will not see the product. For example, in a cosmetic product, only the protein is part of the final product and I’m pretty sure that they do not really understand that the protein has been produced by a plant or by another organism.

Reference 10 - 0.97% Coverage

We got 10 years ago a lot of attraction from TV stations because they found it very interesting to produce medicines in tobacco because this was somehow contradictory because tobacco is not healthy but used to produce the medicine. The technology was relatively easy to explain. You have the tobacco plant, you can show nice pictures of the greenhouse, everything looks green, you understand that this is the plant.

Reference 11 - 0.55% Coverage

And so, we usually got a very positive feedback from the public. Even [organisation] was okay with that even though we were generating transgenic plants because we were producing something that was benefiting and it was under containment.

Reference 12 - 0.34% Coverage

they understood that they need the medicine and they understood that the major part of the medicine are nowadays proteins produced in GM organisms.

Reference 13 - 0.88% Coverage

I think the major problem is that plant-made pharmaceuticals are mainly driven by academia. It’s people like me and the people in the universities that push the process to results. So they produce protein and purify the protein, they do some studies with the protein, and then the project ends. But this is at the very, very beginning of the pharmaceutical development process.

Reference 14 - 0.71% Coverage

So it’s very important to make this link. The scientists have to understand that at a certain time point they have to give away their research to the industry. This transition, this translation I think is the major bottleneck, the major challenge for making plant-made pharmaceuticals really successful.

Reference 15 - 0.84% Coverage

It’s really the translation to the pharmaceutical industry. If you see, the development of a pharmaceutical protein, as I said before, costs maybe 1 billion or 1.5 billion until you have a product on the market. There, you can imagine that an academic institution cannot do that. And so, at a very early time point, a pharmaceutical company has to step on that.

Reference 16 - 0.71% Coverage

They’re open, I think, to any new technology. You only have to convince them that you do it according to the regulations they have, according to the rules for production of the pharmaceutical protein. When you come with a new process, you have to convince them, as we did for the [disease] antibody.

Reference 17 - 0.71% Coverage

Of course, there might be also the journalists who make this more visible for the public. But I think, to our experience, it’s also not very difficult to convince them that this might be a nice platform, a nice story to tell. But it’s only for making this more visible for distribution into the public.
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For example, if you are a scientist there is a lab that has been developing tools in order to use plants to produce this product, so I know that there are several labs around the world that are using the technology that has been developed here and in other labs to make new things. So this is other scientists.

Reference 2 - 0.51% Coverage

for sure general public are the users because if we can produce a vaccine in a faster way or for a particular protein maybe it can be better than using plants, then this vaccine can save lives, so the end user will be for sure the public. 

Reference 3 - 0.37% Coverage

it could be a candidate for a [disease] vaccine. So in this case the end user would be the people who need a vaccine in order to be protected against this disease.

References 4-5 - 2.61% Coverage

So for example, a good case on a start-up, a small company would be important in order to develop the first stages of the product. So if here we are working with tens of hundreds of plants so there should be an intermediate stage to say ‘can we make this bigger’? Can we produce it in a larger facility? Is it possible to produce larger particles in large quantities to be in the future a vaccine? So then like a medium company or start up would be necessary because, they could be the next stage in development. That’s something that we cannot do here, but they have more resources in order to develop and say ‘this is possible, now we can produce it, for this product we could give you 10,000’ – I just make up a number.
	So this kind of company would be important but then it would be also important to have an even bigger company like this that has more resources to say ‘ok, if you can produce 10,000 of these maybe we can produce one million and we can do the trials to check that everything is fine and then bring it to the market’.
	So I think that everyone could have a role to play in it because it has different stages that you have to be going through in order to get the final product that could arrive.
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going back to vaccine production, I think what you need to, there are so clear regulations—you need to comply with GMP standards to be able to, you know, produce something that is anywhere above pre-clinical. So, it’s I think that’s, you know, it doesn’t really matter where you produce your vaccine if you can’t comply with GMP standards then you won’t be able to sell it to a, you know, pharmaceutical company, for example, if they want to inject it in a human or something. 

References 2-3 - 0.11% Coverage

I mean, end-users at the moment are academic institutions as well as companies

References 4-5 - 0.28% Coverage

We are basically producing something in a micro to milligram scale and then are going to be selling that to other companies that are then refining the product and doing whatever they want with it.

Reference 6 - 0.63% Coverage

if you look at it like this, then it’s really easy and very clear what you need to demonstrate in order to be competitive. You need to demonstrate that you can produce to the same quality and the quality standards set by, for example, the pharmaceutical and by the food industry. It’s quite clear. It’s certain ISO regulations, it’s the GMP regulations. So, you know, if you want to compete with them you need to be able to fulfil all of them. 

Reference 7 - 0.97% Coverage

So, the stakeholders, I mean, I’ve been to workshops with, you know, [company] and all of these big pharmaceutical companies and plant-based production isn’t around since only two years. 
	It’s been around since—I don’t know—the 80s, early 90s. And it comes and goes in, sort of, waves of hype and counter-hype and so a lot of—especially the older ones have heard of it, like, ten years ago. And they are, to some extent, very sceptical and they are mainly sceptical because they lack the numbers. They are, you know, they are economists; they are not scientists, so they look at it and say, so how much does it cost? How much can you do and what’s the quality of what you can do? 

Reference 8 - 0.22% Coverage

So, for them it’s always like, oh my God, you’re working with compost and you’re working with prokaryon and that’s all dirty and how do you get this GMP?

Reference 9 - 0.63% Coverage

You know, a lot of people that have never heard of the system—well, I’ll try to think of a particular example—but I guess a lot of them don’t trust it because it’s, sort of, in itself less controllable. You know, you imagine a plant to be out in the open whereas a cell culture is always contained in a little glass container or bigger glass container and people walk around with their white lab-coats. So, it’s a lot about perception, I guess. 

Reference 10 - 0.44% Coverage

they think that oh, plants are messy. A lot of people seem to be very just prejudiced against plants, as such. They don’t really—I don’t know—they don’t like plants because they think that they are less controllable and, you know, more… But yes, as I said, because they’re, sort of, out in the open and breathing

Reference 11 - 0.08% Coverage

I think the academic side is, of course, very important.

Reference 12 - 0.52% Coverage

gain the knowledge and insight that that helps us to do other product development. So, yes, that is essential basically, because you would have to, you know, to gain this, sort of, knowledge and to have this as a concept proven again and again, helps us, you know, being viewed by the public as a reliable and as a, sort of, to-be-taken-serious, kind of, business. 

Reference 13 - 0.33% Coverage

I don’t know. I honestly don’t think, I’m not really thinking about the public very often. I mean, I guess the public is important. For example, you don’t get funded by a grant body if the public thinks what you’re doing is useless.

Reference 14 - 0.17% Coverage

the public is only important as such that we obviously need to be making things that are beneficial to humans or anyone.

Reference 15 - 0.41% Coverage

So, I’m maybe too optimistic; I’m thinking that this is actually more of a positive trend. People are more health aware. People are more, you know, interested in what is inside their food and how they can, you know. I mean, there’s a huge trend of indoor farming and all of these things. 

Reference 17 - 1.69% Coverage

So, what I was mentioning was I went to a [academic event], and there were a lot of, sort of, old-school pharma people and I was, sort of, the odd one out with my plant molecular farming idea. And I gave a talk to them and I think half of them were, like, sceptical and the other one was… And the questions were a lot, sort of, related to the messiness of the whole process. 
	You know, the whole infiltration process and oh my God, all of these bacteria and uncontained splashing about, blah-blah-blah. And that was really annoying because, to some extent, because it’s true. It’s a lot of splashing about but that is just because we not have finalised the production. It will not be like this in its final state. And then… But I don’t think they count as public. 
	But maybe they also had these strange ideas of these… Maybe they were talking as public people and not as representatives of some, sort of, company or pharmaceutical company or whatever about biotechnology company. So, yes, I just had the feeling that they didn’t really get the point. But, you know, I gave them a talk, 20 minutes, and I tried to explain the concept

Reference 18 - 0.38% Coverage

I think, again, it all comes down to, sort of, their biggest issue is they have regulations and they believe in these regulations and they breathe and live by these regulations and if you can’t comply with these regulations then you’re just not accepted in the club.

Reference 19 - 0.61% Coverage

And a lot of people are just, like, they look at us and they’re, like, oh my god plants. How do you control them? You know. It’s a very… I think people are just generally lazy. You know, if you’ve worked 20 years with whatever you’ve worked with then you’re very much inclined to just, sort of, neglect everything that’s different and just say, oh no. You know, unless you’re for some reason really unhappy with your own system. 

Reference 20 - 0.11% Coverage

they really are worried about plants, just because it’s so strange to them.

Reference 21 - 1.11% Coverage

No, I would only try to re-emphasise that I think you should, you know, the whole thing should be less about fighting against existing preconceptions about GMOs and negative things like that. It should be more, I think it’s easier to, sort of, diverge people’s views to something new and shiny and hip and cool and healthy and clean and, you know. 
01:33:04
	Sort of, building something new and going in that direction and pointing people in that direction, rather than still fighting with these dying out dinosaurs that still believe [organisation] has a right to exist. I didn’t just say that, did I? Well, you know what I mean. So, this would be my, sort of, summary. I think I find what we’re doing very positive and I would always fight for people to see the positivity in this.
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Yes, and regarding the regulatory affairs, we had a first meeting with the [national] regulatory affairs to discuss about the hairy root process. So we are interested in all these problematics of course.

Reference 2 - 0.70% Coverage

So we have a process which is very close to the one of the CHO cells. And we are too working in bioreactors and this was identified as an advantage by the [national] regulatory authority because we can really follow the guidelines of the CHO cells.

References 3-4 - 1.18% Coverage

So for the company, we’d say that the end users of the products we are developing are the patients. Of course, this is the final goal but regarding [name of the company] technology intermediate I will say are the pharmaceutical companies, because our goal is not to launch the product but more to perform deals with the pharmaceutical company, for the pharmaceutical company to peruse the development of the product.

Reference 5 - 0.63% Coverage

Our goal is mainly to develop the products until the end of pre-clinical phase or phase one and then to have a deal with a pharmaceutical company. So we have to interest the pharmaceutical company with such kind of process.

References 6-7 - 0.75% Coverage

the other groups with which we have to work, in this case are the physicians. Because mainly in the rare diseases, the pharmaceutical companies are listening the physicians because they have the patients and they have the knowledge of the disease and the opinions.

References 8-9 - 0.42% Coverage

But we have some key opinion leaders, physicians, key opinion leaders that believe in our technology and patient associations could be a good pointer

Reference 10 - 0.65% Coverage

When we develop some products, we try to have communication with these physicians because I would say perhaps mainly in rare diseases there are not a lot of physicians and research groups that are expert in a particular disease.

Reference 11 - 1.17% Coverage

Then in usual we would present the technology and usually they like the technology. It’s very different from what they are used to know and then when we have identified a disease on which we are working, we mainly discuss on this pathology. But usually we don’t talk a lot about the process itself. More on the product and the pathology. And the process is just the means to obtain, the way to obtain the product.

Reference 12 - 0.76% Coverage

They understand that we can produce complex glycoproteins, so we have proteins that are close to the ones that are produced by mammalian cells, so the classical process. So this is not a problem for them. They understand the safety, so this is a good point, but yes.

Reference 13 - 0.36% Coverage

They are not afraid about the process itself. For them, the process is our part so, this is not a problem for them I would say.

Reference 14 - 2.71% Coverage

So our interest was to know how the regulatory authorities could perceive our process. So this meeting was based mainly on the process and not really on the product. The product was the basis because we can’t really present a process to a regulatory authority, at least in [name of the country] so it has to be associated with a product. But we will say that the product was more an example for the process.
00:34:22
	And it was scientific advice from the regulatory authority, it was the [name of the agency]. So when they perceived the process, they appreciate this process, they already knew about the [product] process in CHO cells. Yes, and then they identified that our process was very close to the one with the CHO cells. Even more than us, meaning that there was a part of the process that we thought was different from the CHO cells and they mentioned to us that no, it can be considered as the same and so we can follow the usual guidelines. Yes.

Reference 15 - 0.30% Coverage

the process is close to one of the CHO cells, so regarding this process there is not really some concerns.

Reference 16 - 0.70% Coverage

There are some of them that are ready to seize it, to accept such kind of alternative process and others which don’t want to learn about that. Regarding the ones which are interested in the process, they are nevertheless waiting for additional data.

Reference 17 - 0.97% Coverage

we feel that if a pharmaceutical company is contacted by two biotech companies which are developing the same product, if one of these companies is developing the product using CHO cells and the other one is developing the product using plants, then naturally we’ll be more interested in the one that is developing the product using CHO cells.

Reference 18 - 0.51% Coverage

Because they already know that, and it’s normal I would say, they already know this process, they exactly know the pathway at the regulatory level, yes, then all the things on that.

Reference 19 - 0.53% Coverage

Yes, we discussed with some of them about their process. They came and visited us and see our process and they really appreciate our process. They were also impressed but they are waiting.

Reference 20 - 1.07% Coverage

I think the fact that we are working in bioreactors is very, very important to them clearly. If we were working in a field or in a greenhouse, that would be a major concern for them I think. Because here they totally understand very easily that we can totally control the process and this a very good point for the process. So this confined environment is very important for them.

<Files\\Interviews\\SG010318MP> - § 26 references coded  [14.93% Coverage]

Reference 1 - 0.27% Coverage

So I think the perception has become more positive and I think regulators, who could be another stakeholder, would be interested in this.

Reference 2 - 0.31% Coverage

So our communication with the regulators so far about that particular issue has been positive although I must say I was not directly involved in those talks.

References 3-4 - 0.93% Coverage

Having said that, I think now the perception to do with the reduced cost of entry to production of a completely novel pharmaceutical product may well stimulate SMEs, smaller companies, smaller enterprises, to develop new pharmaceutical drugs that perhaps big pharmaceutical companies would not necessarily be interested in. So I’m thinking here still of vaccines and ones that will potentially be made available to people in low-resource environments for ethical reasons.

References 5-6 - 0.48% Coverage

So I think the next stage, really, would be to get investment from existing pharmaceutical players. A big pharmaceutical industry could invest either by buying out SMEs or by investing in a joint-development programme for some of our projects.

Reference 7 - 0.38% Coverage

So I think really people who can invest are very important stakeholders. Obviously you have to drive demand for the products as well. So there you could have the involvement of the media even

Reference 8 - 0.94% Coverage

And of course the medical community. If they… Not so much in this country with the [organisation] but in other countries where they have a choice, they can choose to prescribe, in the case of this [disease] treatment, they could choose to prescribe the plant-derived one above the mammalian produced drug, for example. And maybe not to say one should be preferred over the other, just to make sure there’s a level playing field there. So perhaps they could also drive uptake.

References 9-10 - 1.10% Coverage

Well I think there’s been a lot of stories in the media about the technology behind the molecular farming. [head of department at the Institute] group, for example, I remember [they] had a centre page in [newspaper] at one stage and there’s been a lot of coverage in the [country] where this technology is quite, was first developed, and they’ve had quite some engagement with the media there.
00:29:44
	I think now maybe this could move to potentially more involvement between the media and the SMEs that are pushing forward the development of these products.

References 11-12 - 0.94% Coverage

Well of course you’ve got the patient groups. They could push for the development of products. Where there’s a market failure to deliver something for their condition, particularly where the science is caught up and there is potential to develop a product. This is definitely a space into which our SMEs in molecular farming can move quite easily into the setup quite easily within that space. So yes, patient groups could be key drivers for the uptake of this technology.

References 13-14 - 0.91% Coverage

I think the medical community could really bolster the public’s faith in the technology. But before there are more products on the market, I think it’s difficult to really gauge and see what the factors are involved with the patient, the acceptability to the end user of the technologies behind this, simply because they have no concrete examples to think about. And it becomes easily conflated with the GM food and GM crops which have a more mixed perception.

Reference 15 - 0.62% Coverage

So it was really… There was a series of workshops we did to educate scientists and university undergrads about the technology and also to pass on some skills and techniques to institutions in [country]. We did three of these and in the end I was involved in the first two, I think. And they were held in [country].

Reference 16 - 0.51% Coverage

And also during those trips, we were travelling around a bit so we talked to pharmaceutical companies. We talked a bit to generic manufacturers about whether they would be interested in adopting a plant production platform for some of their generic products.

References 17-18 - 1.51% Coverage

 Because they’re developing new drugs, they really do not like the idea of marrying the risk of a new drug failing, which is very high, even if it’s got to phase three, I think there’s something like a 60% failure rate, plus, of the drug to make it to market. They’re very keen not to marry that with risk of an unproven production system. One that’s not in common use for the production of blockbuster biological drugs.
	So there it’s a risk calculation that they’re more willing to make the big investment in traditional mammalian cell production paradigms. And they’re willing to pay for that basically because they think it’s worth it to de-risk. And that’s why I think SMEs will drive the initial development of new products in pharma from molecular farming. 

Reference 19 - 1.79% Coverage

And as we started, the situation with the regulators is they would try to impose all the regulations and all the guidelines that were in place for CHO cell production onto the plant system, even in cases where that is unnecessary in the plant system.
	For example, CHO cell production, in mammalian cell production you require a viral filtration step to remove any mammalian tropic viruses that may be present or contaminating in the production batch. Whereas in plants, there are very few scientific exceptions, no viruses will infect plants that will also infect humans.
	So initially they were saying that you would probably still have to do that viral purification step. I think the guidance is evolving that you can probably avoid that and it’s a very lossy, expensive step. So that could be a key improvement or a key benefit of using the plant technology from the point of view of the regulators.

Reference 20 - 0.73% Coverage

Well, I think the regulators are concerned with the consistency of everything that goes into the production of your final product. So with plants they had concerns over, potentially, the soil that you would use, any contamination by flies or insects, for example, or even rodents and things like this, things that you wouldn’t get in a contained CHO cell bioreactor.

Reference 21 - 0.68% Coverage

So there were a few factors there that they were interested in and most of them were addressed by saying that we would use controlled greenhouses with controlled environments and very regulated feed stocks for growing the plants, soil etc., and also very strict pest control measures. So that’s how we approached that issue with the regulator.

Reference 22 - 0.57% Coverage

Well I think at the moment they probably don’t see it very much at all, to be honest, which might be something that we can seek to change. Obviously they’re interested in products that they can use clinically and there really aren’t any with the exception of the [disease] enzyme. 

References 23-24 - 0.70% Coverage

it never hurts to make them aware of the technology and products coming through so they can get involved perhaps at an earlier stage. And perhaps we can use their voices to sway groups like funding agencies and maybe even the involvement of pharmaceutical companies in our technology.
	So perhaps they could interface with big pharma and funding agencies

Reference 25 - 0.56% Coverage

I wish there was, but with infectious diseases there tends not to be that many patient groups because the sad fact is they’re not particularly chronic conditions. They either get better or they don’t get better and neither way are they interested in taking part in a patient group. 

Reference 26 - 1.02% Coverage

This is not the case with chronic, non-communicable diseases. They have very strong patient groups. I’m sure there are some groups but they have fairly low visibility and might require some assistance somehow to develop and become bigger voices. And I think that could be good and in general much broaden the field of molecular farming, it could be very useful in driving the development of new antibiotics, for example, which is another area where big pharmas perhaps could be considered to be fairly [inaudible].
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Well, I mean hopefully, you know, our hope is that the ultimate end-user will be the patient. That’s our wish and our ultimate desire is to produce medicines that will be used in people obviously. We have a long-standing interest in our research group, in particular to try and produce medicines for the developing world. 

Reference 2 - 0.29% Coverage

So, for me at least a hopeful or potential ultimate end-user would be a patient in the developing world. But also of course, patients in the developed world as well. 

Reference 3 - 0.84% Coverage

I think, you know, regulators are incredibly important really; we need to develop protocols that will satisfy the regulators. They need to be convinced that our protocols are safe and compatible with the production and marketing of a drug. So, in a previous grant we did that for a stable genetic transformation to produce an [antibody] in transgenic tobacco plants. At least to develop the regulatory framework to the point where we could do a phase one clinical trial.

References 4-5 - 1.91% Coverage

I think that major pharmaceutical companies remain to be convinced about the technology. So, they are a key stakeholder. I think the average cost of producing a medicine is around about the billion-dollar mark… One or $2 billion dollars, something like that., and that’s out of the reach of almost anyone other than the major pharmaceutical companies.
	So, I think if we want these medicines to be produced on a reasonably large scale, big pharma needs to be convinced. I think there’s a big problem there because they have invested so much money into developing the systems that they have… The mammalian cell culture-based systems that I spoke about before, so that’s a huge issue. 
	Whether they would consider changing even a small amount of those to a plant-based system, I don’t know. My view is that if the technology does take off it will probably be from the SMEs that use the technology now, becoming successful, and then carrying on using the technology and becoming bigger companies in their own right. And that’s the way I personally see the field developing, if they are successful, of course. 

References 6-8 - 0.69% Coverage

I think regulators and pharmaceutical companies are two people that need convincing. I’m not a huge believer that the general public needs to be convinced. I think generally the public are more accepting of GM technologies, or related technologies to produce medicines. I think, to be perfectly honest, perhaps most people in the general public don’t really know how medicines are produced anyway. 

Reference 9 - 0.60% Coverage

So, I came away thinking that there’s no homogenous general public; the general public is everyone, and people have different amounts of knowledge about things. But I do think it’s very difficult to explain these concepts to people who don’t have a very high knowledge of science in the first place really. And I think that will be a challenge. 

Reference 10 - 0.50% Coverage

So, if you like we took a sort of, softly, softly approach to try and say, you know, medicines have always been used for plants since way-back-when. We use products from plants, natural products, and in certain parts of the developing world, plants are the only source of medicines actually.

Reference 11 - 0.49% Coverage

I think that the debate was largely media-driven, and it was sensationalist. That’s… I’m talking about foods now, I’m not talking about medicines. The potential benefits were minimized, so I think it was a little bit one-sided really. At least in the [country], and in the European Union. 

Reference 12 - 0.88% Coverage

I’ve not really seen much opposition at all really to medicines in GM plants, with a proviso that they’re grown under containment. I think even the NGOs who were very opposed to GM food, like [organisation], I think even they have no objection to GM medicines produced in plants as long as they are under containment. But as I say, that would all change if the idea was to grow them outdoors. Then I’ve no doubt whatsoever they would be implacably opposed, regardless of what containment strategies we would propose. 

References 13-15 - 0.64% Coverage

You know, the ultimate goal is to produce medicines for the public, so they’re a stakeholder in that sense. Depends how you define stakeholder again. It’s not that I don’t think they’re a stakeholder, I’m just not convinced that opposition, if you like, will come from the general public unless the opposition comes from somewhere like the NGOs or the media in particular.

References 16-17 - 0.18% Coverage

Because that’s of course where a lot of the anti-GM food came from. From the media reports, the NGOs, etc.

Reference 18 - 0.42% Coverage

obviously regulators are people who are very knowledgeable in the field of producing medicines. So, they want to be sure that a medicine is safe and effective. But also, they want to be sure that every batch of medicine meets a certain criterion

Reference 19 - 0.83% Coverage

good manufacturing practice protocols for that had to be developed. Protocols based around how we test for purity, for example, for our substance. How do we test for contaminating substances? Plants [inaudible]. Some of them are quite dangerous. How do we know, for example, if we produce a medicine in tobacco that there isn’t nicotine in that sample as well, or something like that? So, these are all the things that had to be developed in joint communication with the regulators.

Reference 20 - 1.32% Coverage

They will view favourably any product that will make them a profit, obviously. I think that they haven’t adopted the technology, again for the… One of the reasons I said earlier is because they had invested so much in their own systems. Also, probably in the early days, they were not convinced by some of the yields that we were able to make in plants. Maybe that’s changing slightly with the transient technologies. 
	But they will look favourably on any product that will make them money, of course. Whether they think that the products that are being made are profitable, I don’t know, because lots of different products are being made obviously. But yes, I mean the point of a pharmaceutical company is to make money, I mean we shouldn’t lose sight of that. 

Reference 21 - 0.47% Coverage

I think the NGOs potentially, they certainly have the power to be influential. You know, if [organisation] or somebody like that did get involved they would certainly be listened to. But as I say, I don’t think they have any problems as long as 	it’s grown under containment. 

Reference 22 - 0.22% Coverage

The media of course is very important… Extremely important because that’s where most people get their scientific information from.
Reference 27 - 0.96% Coverage

I would expect a similar reaction actually, broadly positive. Again, with a caveat that they’re grown under containment, to the extent that the NGOs and the media would be interested in it at all, I don’t see any particular negative effects, providing of course that…You know, this is in the early stages. Providing it was of course run through the clinical trials and everything was safe etc. I don’t… Otherwise no, I don’t see a negative effect unless something went drastically wrong in one of the clinical trials, then that would be different of course. 

Reference 28 - 0.58% Coverage

This wasn’t direct engagement, but I produced a review paper some years ago on GM plants and human health and looked at all the aspects. And that was… Well, we wanted to target it to GPs, to doctors… Medical doctors. And for that reason, we published it in a medical journal. That led to some direct interaction with people emailing me.

Reference 29 - 0.74% Coverage

I’ve also interacted with the media over some papers that I’ve published. Most of the interaction was based not so much on the pharmaceutical work, it was more on the phytoremediation work, the clean-up… The environmental clean-up work, and that was with newspaper organisations mainly, broadcasters as well. So, some of that. Again, there was nothing negative there really at all; it was more a description of what had been done.
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Reference 1 - 0.36% Coverage

And of course it’s a green solution rather than the toxic chemicals which are being banned by the regulatory authorities from use.

Reference 2 - 2.22% Coverage

Basically, our product is mainly targeted to a [animal] farm and not too open. We are talking [animal] [area] or [animal] farms. So if there would be any leakage to the environment I assume that the regulatory authorities will ask us to see whether there would be any impact on the environment in the manner of whether the gene that is expressed within the [system], the genetic element, can be transferred to another organism in the environment.
	I won’t say that there isn’t any chance at all, but if the whole genetic element will be transferred to another organism in the environment, what I can say is that it won’t be transcribed in an optimum manner in the other organism because it’s not its target. It’s not the best place for the genetic element to be transcribed or to be operated in the other organism.

Reference 3 - 1.24% Coverage

First of all, since we are targeting our first products to the aquaculture, I believe that we will have some impact on the aquaculture industry. And the industry and the [animal] farmers will understand that once the first product will be commercialised and will be in the market, that there a better alternative to use to vaccinate the animal at the [animal] farms. And all the aquaculture industry will be the first ones to be impacted by this technology.

Reference 4 - 1.73% Coverage

as we all know, as the world population is increasing and the demand for food is increasing as well, and at the same time the regulation authorities are banning from use the toxic chemicals which currently are used to protect the crops, so I believe that our technology to use specific molecules which we are targeting specific insects in the field is going to have more and more impact in the world because again the crop protection companies will understand the value and the benefit and the advantages of a technology which uses a green solution to protect the crop rather than the toxic and chemical solutions in the market.

Reference 5 - 1.23% Coverage

I’m afraid that the European market will take longer time to convince this market that indeed all the stuff which is connected with genetically modified organisms is indeed very important in order to meet the demand of the world. We need actually all the scientific community and also the industry which have developed genetically modified products to do some better PR on the population in order to change the European opinion regarding that.

Reference 6 - 0.57% Coverage

As far as I know the scientific community is already agreeing and understand the value of genetic modification but still the common population, we need to do some PR in order to change their state of mind.

Reference 7 - 0.98% Coverage

I would say the regulatory agencies that we need to approach in order to get approval of the products like EPA and…yes, I would say they will have the most impact, once they will start approving more and more genetically modified products the whole public opinion will change accordingly. It’s a matter of viewing the genetically modified in another way.

Reference 8 - 0.61% Coverage

for some reasons which actually we really don't understand, they are afraid that if the specific gene that was introduced into the specific organism will be transferred to another organism it will change the environment.

Reference 9 - 0.74% Coverage

So I think it’s very innovative things this GMO, and because of that the regulatory authorities don't know how to handle it and what type of documentation to ask for. There is a little confusion and uncertainty, what to do, how to proceed with the registration process.

References 10-11 - 0.78% Coverage

if scientists, who were dealing in the genetically modified organism, would sit in the committees of such regulatory agencies, they might have a more professional view on these agencies and to give their opinion regarding whether to accept or to approve the specific product or not.

Reference 12 - 2.14% Coverage

I believe that we’ll get positive feedback from the final end customers because basically we are going to save them lots of handling and to replace it by a very friendly application, so I believe that it will have a very positive feedback from the end customers at the end of the day.
00:41:40
	Because their handling is quite difficult, time and labour consuming. Just think about if a [animal] farmer would like to vaccinate the whole [animal], they need to take out the [animal] from the [area], take it out and then start injecting each [animal] individually. so we are talking about a very long and time and labour consuming process.
	Instead of just taking the algal powder and mixing it within the animal feed and just by feeding the animal they will be able to get the same results.

References 13-15 - 1.62% Coverage

I think the whole opinion regarding genetic modification has very bad PR so far. So as I said, once the regulatory agencies will start to approve more and more products in the market and this scientific community, in addition also the industrial community, will have to do better efforts in order to change the public opinion regarding that.
	Basically what we need to do is come to the public and explain to the public that, as I said before, breeding is even worse than genetic modification. I’m not sure that the common, regular person in the house, is familiar with the real facts.

Reference 16 - 0.93% Coverage

So I think that the regulatory agencies, as far as I see, are the major battle in the process. The more they will be open minded to the field of genetic modification the better the chances that we will be able to have a good impact on the world and to meet the demands of the world in a much faster, easier and less expensive process.

References 17-18 - 0.47% Coverage

Yes. We are talking with our friends, talking with our families, yes of course and we read the newspapers and we understand there is a lack of knowledge in the public, yes.

References 19-20 - 1.00% Coverage

I’m a small company and I’m not sure whether ourselves will commercialise the product. I guess that according to our business model we will collaborate with some multinational company and these multinational companies which are commercialising other products, they have enough human resources and funding resources in order to change the public opinion as well. 

Reference 22 - 0.52% Coverage

Yes. Actually we are negotiating with three different multinational companies – two multinational are interested in our animal health sections and one is interested in the crop protection.
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Reference 1 - 0.86% Coverage

There had been a lot of resistance amongst the big pharmaceutical companies to actually bring on line another production technology because they felt that that would compete with their gold standard, which was transgenic mammalian cells in fermenters. I might add that that resistance continues to date, and perhaps this is one of the reasons you haven't seen more than one or two products of plant molecular farming on the market. And still the big pharma is, at best, neutral; in a worst case scenario, sceptical or even ambivalent about a plant production system. 

References 2-3 - 0.57% Coverage

I think you need to know this, that even the major commercial pharmaceutical sector is not still fully convinced that plants are a good platform. The academic community working in molecular farming is convinced, but this is neither here nor there. Unless the big pharma is convinced, the field is going to remain only of academic interest. But anyway, that’s another matter. 

Reference 5 - 0.73% Coverage

after patients, should be the national and international healthcare systems. The systems that provide healthcare to all of us when we get sick, and I mean, I don’t need to tell you about the state of the [healthcare], which is close to breaking point because of the immense pressure and the rising costs of healthcare. So, I think these stakeholders would be impacted in a very positive and in a very major way if the project is successful. 

Reference 6 - 1.30% Coverage

If I can take this a step further, some of these stakeholders, not all of them but some of them, might or will impact the project negatively. As a matter of fact, act as a negative force in being able to make the project reach its objectives. What I'm referring to is stakeholders who either inadvertently or on purpose would like the project to fail. 
	Of course, if we start at the lower end we're talking about anti-GMO groups who, no matter what we say, they would never accept that, any system involving GMOs can do anything good. I'm not talking about the public. I'm talking about the organised opposition to anything that has to do with GMOs. Here we have [organisations] and a few other NGOs who are ideologically opposed to GMOs no matter what you try to do or say to make them change their mind. 

Reference 7 - 1.02% Coverage

This is a group of stakeholders I would not even bother with, because no matter what you do they have an intent position and they are fundamentalists. In my mind, if you were to try and approach these people - and I'm not telling you not to approach them – you will find that in the end you are not going to gain any new information that you didn’t have already. There is no way that you're going to make them shift their position. 
	Personally, I want to have nothing to do with them because I tried for years to engage them and it's always the same. They have an agenda and the agenda is to use GMOs to further their political and financial interests. It's a simple as that. 

Reference 8 - 0.77% Coverage

As part of my job I had to respond to calls from the press, or from other quarters outside the scientific community and explain what we do and why. I think this is very appropriate because we were a publicly funded body, centre. I'm talking about the [name of another Pharma Factory Consortium partner] as a whole. I think if you get public money you have an obligation to account and explain why you should be getting public money. 
00:28:40	
	So, we had lots of discussions, and public debates, and all that

References 16-18 - 0.31% Coverage

Personally, I think getting patient organisations, medical professionals, policymakers, these, in my mind, are the three main groups of stakeholders we should be focusing on if we want things to change. 

References 19-20 - 0.35% Coverage

I think in terms of the public, yes we can address the public, but I think we'll be a lot more effective if you have a patient organisation or medical professionals to also reinforce the benefits that can come out of this technology.

Reference 21 - 0.35% Coverage

What we lack is the training to actually change the point of view or the opinion of people at the emotional level. We scientists are very bad at that, and when it comes to connect with somebody outside facts we have a great difficulty. 

Reference 22 - 1.15% Coverage

You see, I'm using my words carefully. I'm telling you it's highly unlikely because as a scientist I cannot tell you absolutely even though I feel that there is absolutely no way that anything will happen to you if you eat antibodies. Well, so far all the antibodies we tested point in that direction. There might be a possibility that a new antibody may do something else. Can I exclude that possibility? No, I cannot. This is why I cannot be absolute. But if I were to talk about probabilities I would say the probability of that happening is infinite decimal, but it's not zero. This is where a clever adversary would say, ah… I had this happen to me. A headline, scientist refuses to categorically state that this GMO product is safe. So, how do we do that? 

Reference 23 - 0.77% Coverage

One of the main reasons Golden Rice has been sitting on the shelf for ten years is because organisations such as [organisation] came out and said, we cannot allow Golden Rice to go out because if we allow one product the floodgates will open. So, does that answer your question? As far as [organisation] is concerned, in my opinion, there is no difference between molecular farming, mutational improvement, agronomic traits, or anything else. 
00:43:26	
	They would always, in my opinion, maintain this position, against.

Reference 24 - 0.56% Coverage

Perhaps journalists or communication professionals, because they would be probably more inclined to align with something that shows a direct benefit to patients or society. I think… and in my experience, at least in [country] when I talk to the press, they do make a distinction between pharmaceutical applications and everything else. I've seen the same thing in [country], even.

Reference 29 - 0.32% Coverage

The British Medical Association repeatedly comes out with statements and wide papers saying that there is nothing to worry about GMOs. If you have the British Medical Association saying that, I'm happy with that. 

Reference 30 - 0.72% Coverage

I don’t think you are going to see a big disparity in the views of these medical professionals from country to country. Even if I take an extreme country like [country], I'm sure most of the medical professionals and scientists in [country] would not be against, so I'm not worried about the medical professionals. What I'm saying is that perhaps the medical professionals can be used in a better way as advocates, even in countries where public opinion is heavily skewed against. 

Reference 31 - 0.67% Coverage

It's not communication per se. It's engagement and trying to get them to, at least consider plants in their strategy as production technologies. And they are very reluctant, not for any other reason but because they say, we have a process, it's been validated, we don’t want to go into a new process because then we have to validate the process again and that costs a lot of money and it takes a lot of time. So, it's a very business-like response.

References 32-33 - 0.62% Coverage

Well, in terms of commercialisation they're critical because without them the field cannot reach the market. Because a small company like [name of another Pharma Factory Consortium partner], no matter how successful they are, in a best-case scenario for them would be to be acquired by one of the big pharma and then have the big pharma market and distribute their products. So, I think it's very difficult. 

Reference 34 - 0.95% Coverage

They need to see a huge financial incentive, and I'm sure if the huge financial incentive is there they will do it. But i's a catch-22 situation. You cannot have reached that point without a huge investment, and the investment in Pharma Factory is peanuts. You need orders of magnitudes, higher investment to be able to have the impact and show that plant-based technologies can be competitive or even replace the mammalian cell culture production system that is currently the gold standard for the industry. So, I'm sure if we had a fraction of the money that went into the development of mammalian-based systems we would do wonders. 

References 35-37 - 0.81% Coverage

You don’t want to convince medical professionals because they're already convinced. You may want to try [organisation], if you wish, but again, I think you are not going to be successful. So what is left? 
	What is left is the big pool of stakeholders in the middle who are the general public. A housewife, or a cab driver, or a teacher in a school, or a lawyer, or either a professional, a green grocer, you name it, somebody who is not a scientist but may take an interest in public affairs, if we consider this to be a kind of public affair.

Reference 38 - 0.37% Coverage

because these are the people who vote, and these are the people who, indirectly perhaps, influence governments. Not directly, but indirectly and over a long time. Again, it all depends what you want to achieve and what you want to get in the end.

Reference 39 - 0.44% Coverage

A key group we haven't talked about is the regulators, because this is the group which would say yes or no in terms of whether the technology will be allowed to go forward or not. Unfortunately, the regulators are not free to make a decision based on facts. They are influenced by politics. 

Reference 40 - 0.34% Coverage

The other thing is, that through political pressure, the regulators put in new legislation every year to raise the bar in terms of what experiments need to be done to demonstrate safety. That also includes molecular farming.

Reference 41 - 0.64% Coverage

So, your job is very complex because you are going to get into a situation where you are not going to know the motivation 100% of the person or the organisation you are discussing with. Here, I mean I have no vested interest. I don’t have a company. I don’t get paid by [company] in my pocket, so I give you an opinion based on my experience. But would you get the same openness with a regulator or a legislator? I doubt it. 

Reference 42 - 0.44% Coverage

This I why I always come back to this middle ground, the public. That magic word. Whatever the public is. And seeing if you can influence the public’s opinion and understand what their concerns are, and try and address them. I think this is the best we should hope to achieve within the project. 
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Reference 1 - 0.45% Coverage

End user of these products will be the patients which are suffering from cancers, metabolic disorders or autoimmune diseases, also inflammatory diseases, infectious disease- for the antibody that will be the main end user. 

Reference 2 - 0.26% Coverage

the doctor has to be aware that such alternatives are on the market because that’s the one which will be prescribing the treatment 

References 3-5 - 1.36% Coverage

we have also to convince I would say the pharmaceutical industry that this alternative system is interesting and an alternative system. Because you have to think about the way the market is organised.
00:34:37
	So you have the pharmaceutical industry which are producing and selling the products. You have also the ministry which gives the authorisation to put these products on the market and then you have the doctor which will prescribe this drug to their patient in order to treat their patient. So you have to, I would say educate all these people about the plant molecular farming and to convince them that this could be a good alternative for producing this kind of drug.

References 7-8 - 0.93% Coverage

I think the people that we really need to convince are more the regulators, the industry- because if we have to convince them that it will be as easy to use such kind of plant molecular farming strategy as what we they currently doing. They are not, I will say, ready to change their process or their way of producing their product, so I think we have more work to do with these kinds of people – the regulators and the industry people- than the general public.

References 9-10 - 1.70% Coverage

actually what they have told us is that they didn’t want to be the first company to have to deal with the regulatory agency because they thought that it will be too difficult to fill up all the paperwork and to get that product accepted on the market by the regulatory agencies.
	So they preferred at the time to not do anything and wait and continue their research and development than being the first one to have to deal with the regulatory agency. And they were not the same. So other companies told us exactly the same – that they didn’t want to be the first one to deal with the regulatory agency so that was quite strange at least to me as an academic. That was really a strange strategy. I was not expecting that from them.
	I was thinking that as an industry they would try to fight to get their product as fast as possible into the market

Reference 11 - 0.76% Coverage

To be frank I think that it should be easier to talk to the regulator as there is at least one example of biopharmaceutical which has been produced in carrot cells – the product is [product]. So I think that by using this case study it should be more easy to convince the regulator that the plant molecular farming has to develop and to be used for more products on the market.

Reference 12 - 0.86% Coverage

Yes and no. I am in collaboration with some doctors but the project that we are collaborating with them is to currently characterise some of the pathogenic antibodies that they are interested in certain pathology that they are working on. Of course I explained them a few times what we are doing in the lab but for the moment at least the clinicians that I am in collaboration with are not really interested in the technology.
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Reference 1 - 0.39% Coverage

If we are producing therapeutic proteins, people with health problems will be the end user

Reference 2 - 0.26% Coverage

So for allergens could be produced for patients with allergy

Reference 3 - 0.89% Coverage

We sometimes have some conferences with people from the medicine university. People we are working… There is sometimes collaboration with people we are working on medical research. So they are interested. 
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Reference 1 - 0.37% Coverage

I would start probably with different patient groups that are needing these antibodies and different protein drugs to treat their diseases

Reference 2 - 1.66% Coverage

I must also confess that probably. I’m not exactly following all the latest things. But of course, we know the success stories with the [disease] vaccine and then [company] is doing a great job with this influenza vaccine and things like that. So those are the things that are advancing, and of course little by little we will then see that. I would say people that need to be treated and some diseases which need to be prevented.
	So those are the groups that benefit most if we can advance plant molecular farming and probably bring good products fast and quickly, so that we are able to quickly react on demands. 

Reference 3 - 0.96% Coverage

Of course, in the long run, I would say the whole society, because if we are able to prevent more and more diseases, then the healthcare costs might get down. It might also be that at some point the plant-based production systems are cheaper than the mammalian systems or some other systems. But, yes, as I said, it depends always on the target proteins.

Reference 4 - 0.74% Coverage

then it’s also the companies and industries that are looking for new fields and open-mindedly looking for new solutions. So of course, they are also in a very important role that they sort of consider plant molecular farming as an option and then start to work with research.

References 5-6 - 1.95% Coverage

I would say pharma companies and I would say that the big pharma companies, because with the SMEs the problem is always that they don’t have enough resources. They don’t have enough money to invest in the technology development neither do they have enough human resources.
	So usually they are so tied up with their core things they are working with, so it’s very difficult to get them to develop something that is not exactly what they need in the particular moment. But then of course also, big companies, if they have an established system, so there really needs to be a very good reason to change something and look for other options, so… But I would say that we really need the interest of big pharma companies.

Reference 7 - 0.82% Coverage

If we are able to compete with the existing system and it’s, and it needs to be substantially lower, then they start to change their systems. Or then have some other benefits which might be that you might use some other administration or the efficacy is better, the [inaudible] is better or something.

Reference 8 - 0.73% Coverage

Of course I’m not sure whether I’m the correct person to answer this question, because I don’t have the insight that they have. But my feeling is that they are following how is it advancing, but it might be that they are sort of waiting how things evolve. I’m not sure.

Reference 9 - 0.47% Coverage

So, of course, it’s then the authorisation, because then of course it’s a new process and a new thing, so you need to enter the authorities to get that in line and in order. 

Reference 10 - 1.27% Coverage

[bookmark: _GoBack]I certainly hope that they would be more open-minded and allow more room for innovations. But, of course, the funding bodies also need the money for the funding, so I guess they are not completely out of looking that what would be then entering the market and bringing cashflow in. So in that sense, I think they are also concerned about the money and cost and things like that. So in that sense, I think they very much think in the same way as the pharma companies.

Reference 11 - 1.12% Coverage

And then, of course, there are people that are good presenters and are good in explaining things for public, so those we need more, because it’s completely different thing to go in a scientific conference and talk about science and your work to other scientists. But people that are really able to explain to public, so I would say they are rather rare among us scientists, so I think those people we would need.

References 12-13 - 0.34% Coverage

I would say the pharma companies and these patient groups. But I would say also funding for this, so I would say all of them.

References 14-15 - 0.38% Coverage

But then if you would need to put them in some order, so probably pharma companies first, patient groups second and funding bodies third.

Reference 16 - 0.70% Coverage

You would need to find the correct person in the company. I think that’s the main and sometimes also the most difficult thing… to talk to. Having enough time to talk with you, but also having enough power and influence within the company to take it forward…




