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At the crossroads of ageing and nanotechnologies

The first particularity of this chapter is that it is located at the crossroads of the two phenomena identified as the unprecedented "silent revolution" in human history [START_REF] Cutcliffe | Framing the Discussion: Nanotechnology and the Social Construction of Technology--What STS Scholars Are Saying[END_REF] [10] [START_REF] Vinck | L'invisible révolution. Au-delà des idées reçues[END_REF], a crucial and privileged place to raise ethical questions.

In practice, this can be observed in the field of health, cosmetics and assistance to the elderly and the management of their daily environment, through examples of technologies that have been developed and which contain NSTs [12] [3]. This emerges from a few reasoned contentions. Firstly, these fields correspond to major expenditure by the public authorities as well as by companies and individuals [START_REF]European Commission, The Silver Economy. Final Report prepared by Technopolis group[END_REF]. Secondly, they make it possible to obtain three degrees of penetration of the Nano metric entity in the individual, an essential point for determining ethical questions and limits to the extent of "intervention in living matter" [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF], and therefore, a situation in which NSTs are present outside the human body and one inside it, in order to reflect on ethical action. This is done by pointing out to the direction of a growing attention to the quality of life, to the centrality of and respect for the integrity, freedom and dignity of the human being, in terms of "individual behaviour" and "the effects of choices and structural arrangements" [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF]. It is therefore not a question of making a systematic survey but of raising questions posed by some existing applications.

The point of observation is crucial because the questions are measured by the fragility of the most vulnerable; those that people falsely consider to be the most dependent; those appearing to be far behind new technologies or not very inclined or slower to address them. It guarantees, beyond the prejudices and tenacious assumptions resulting of ageism (discrimination against older people) [START_REF] Mordini | Ethical Recommendations[END_REF] [15] [START_REF] Barska | Senior as a Challenge for Innovative Enterprises[END_REF] [3] that has to be fought, a good place to approach ethical issues raised for all, and revealed by NSTs as well as by techno-science, in general [START_REF]Ageism and Intergenerational Tensions in the Covid-19 Period[END_REF] [START_REF] Meulenbroek | The image about the elderly user in the Smart Homes sector[END_REF]. Among other issues: unequal access to medical care, unequal access to technology, inadequate information security/privacy protection, inadequate protections of individual autonomy, inadequate consumer safety information and protection, inadequate resources to develop pro-poor NST, how NST alters long, healthy and comfortable life, impact memory, sociability, etc. are worthy of consideration. Furthermore, avoiding a general discussion of NST, it defines a precise field, which is necessary if we take for sure that "case-by-case ethical assessment for nanotechnology is crucial" [18] [14]. This point of observation allows everyone to visualize recipients of the activity in NST as well. This is essential because, to the imagination that promises wonders through NST [START_REF]Ethical Aspects of Nanotechnology, Statement of the Working Group of Commissioners for Environmental Affairs of the Protestant Church in Germany (EKD), Akzente, Texte-Materialen-Impulse[END_REF] [START_REF] Toumey | Early voices for ethics in nanotechnology[END_REF], echoes the imagination anchored in the reality of life [START_REF] Francesco | Messagio del Santo Padre Francesco in occasione della giornata internazionale dell[END_REF] [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF], as presented in the Social Teaching of the Church (STCh) or the Spiritual Exercises of Ignatius of Loyola (SE) [START_REF] Modras | Ignatian Humanism. A dynamic spirituality for the 21st century[END_REF] [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF]. For both, life remains central in the approach to any question. First, at the individual level: it is not only the constitution of every human being made up of natural nanostructures, fragility, human contingency and human finiteness, but also the alliance of biological, genetic and epigenetic mechanisms which ensure an extended homeostasis of the person in relation to his or her environment [START_REF] Th | Life in terms of Nano-biotechnologies[END_REF] [START_REF] Jeevanandam | Review on nanoparticles and nanostructured materials: history, sources, toxicity and regulations[END_REF]. Second, at the level of the human family: "the joys of family relationships and social cohabitation", which lead the elderly to believe more in their hopeful "dreams" and the young to have "visions" capable of pushing them to commit themselves courageously to history "without depriving them of the possibility of contributing to the development of society" [START_REF]The Dignity of Older People and their Mission in the Church and in the World[END_REF] [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF].

The same techno-scientific paradigm underlying NST economics, policy and development underpins both the Silver Economy and geront'innovation, which many consider as two of the major opportunities of this century [START_REF] Francis | Message of His Holiness Pope Francis to participants in the[END_REF] [START_REF] Laperche | Innovating for elderly people: the development of geront'innovations in the French silver economy[END_REF]. In addition, the commitment to emerging technologies is culturally different in many regions of the world for STCh and Nano-ethics, these environments show an underlying common organisation of profit and the rapid pace of technological development that puts pressure on ethical reflection and the search for the common good [START_REF]The Dignity of Older People and their Mission in the Church and in the World[END_REF] [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF].

To sum up, as Pope Francis' emphasis, keeping older people in mind helps ask how safe and healthy NSTs, in their effects, are at the service of the "whole human family", including the "most vulnerable", leaving no one behind.

Observing and evaluating from the Social Teaching of the Church

The second particularity of this chapter is that the observation and evaluation of these two phenomena, ageing and NST, are rooted in the Social Teaching of the Universal Catholic Church (STCh), which is off-centre with regard to existing nano-ethics, and exploratory as well in matters relating to NST and emerging technologies. Decentralised, it is. In fact, the STCh that belongs to theology and in particular, moral theology [START_REF] Storck | An Economics of Justice and Charity. Catholic Social Teaching. Its development and contemporary relevance[END_REF] [29] [START_REF] Rahner | Theological Dictionary[END_REF] where God has a place in reality, whereas Nano-ethics is essentially philosophy-rooted [START_REF] Franssen | Philosophy of Technology[END_REF] [32] [START_REF] Toumey | Technologies and religions[END_REF] [START_REF] De Broca | L'homme du XXIe siècle et l'homme au XXIe siècle. Quels défis pour le théologien chrétien ? Revue d'éthique et de théologie morale[END_REF] and shows the absence of God or, at best, a God reduced to a human idea or hypothesis. Moreover, its places of formation, origin, tradition, goals, criteria and methods, the way of conceiving the human being and its environment are genuinely different from that of Nano-ethics [START_REF] Francesco | Al comitato nazionale per la bioetica, 28 gennaio 2016[END_REF], and diverse in the field of religions as well [START_REF] Toumey | Seven Reactions to Nanotehnology[END_REF]. That said, there is in common the idea of an observation and an evaluation. In this respect, taking into account the state of progress in the examination of emerging techno sciences in STCh, this chapter "cannot be limited to the resolution of questions raised by specific situations of ethical, social or legal conflict" [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF] but will explore further a framework of relevant criteria for responsible action.

Moreover, if Nano-ethics is largely based on Western culture and more precisely the American and European (even if it seeks, in order to understand itself and to win the battle of competition, to enter into dialogue with Asian and Indian contexts, for example [START_REF] Kte | Framework Programs[END_REF] [START_REF] Schummer | Cultural Diversity in Nanotechnology Ethics[END_REF]), it is still very fragmented (though NSTs are globalised). On its side, the STCh addresses issues at a universal and global level, including the development of a vision of the human being and the world. However, this encapsulated difference does not prevent a dialogue [START_REF] Milford | A New Model for Public Engagement: The Dialogue on Nanotechnology and Religion[END_REF] [START_REF] Toumey | Technologies and religions[END_REF]. In short, STCh and Nano-ethics originated from civil society or governmental sources and can be associated but not assimilated [START_REF] Hudock | Faith meets World. The Gift and Challenge of Catholic Social Teaching[END_REF]. The important thing, eventually, could be to situate any contribution before examining it. Exploratory, it is too. As a matter of fact, the field of NST is not yet the subject of attention for the Church at the universal level. As a result, this chapter is a proposal from the academic world, among others, and not a document with particular authority and relevance to the STCh. Whatever it is, the work is indispensable, where, at present, there is little agreement on responsibility, the moral standard in research and innovation, funding, production and use in NST [START_REF]SATORI Project Have your say on ethics assessment in Europe[END_REF], as in other areas of techno-science, nor is there any agreement on individual and collective (family, society) moral responsibilities for living with older people. These concerns are differently appreciated in many parts of the world depending on culture, belief and social organization.

In addition, it is also indispensable because the STCh, like other bodies of thoughts and knowledge [START_REF] Schlag | Handbook of Catholic Social Teaching : A Guide for Christians in the World Today[END_REF] [START_REF] Green | The Catholic Church and Technological Progress: Past, Present, and Future[END_REF], does see a powerful techno-scientific paradigm underpinning the globalised environment in which NSTs and existing ethics, including Nano-ethics, are developing. An environment that puts ethics under tension, through the inflation of technical information [START_REF] Berube | How social science should complement scientific discovery: lessons from nanoscience[END_REF], the competition between a few countries or blocs of countries, between investors looking for quick results that can be transformed into lucrative applications and other actors driven by a different pace and objectives [43] [44] [41] [START_REF] Vinck | L'invisible révolution. Au-delà des idées reçues[END_REF].

The STCh, therefore, while recognising existing research, whose dialogue with religions is erroneously often collocated in culture [START_REF] Schummer | Cultural Diversity in Nanotechnology Ethics[END_REF], will seek to develop "a different way of looking at things, of thinking about policies, curricula, a lifestyle, and a spirituality ". This is supported by an integral conception of the human person, his dignity and sociality [START_REF] Rahner | Theological Dictionary[END_REF]. This also assumes objective truth of values and judgment regarding human action and world situations, originated in natural law and divine revelation [46] [47] [39]. This, moves away from any libertarian and liberticidal humanist ideology animated by the will to power leading to the division, to isolation and to control of human persons, "with the convinced support of the market and technology" [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF]. Finally, this does not respond to a case-by-case ethic, as seems to be implicit in the Nano-scene: "ethical principle in research always arises from a particular research context that is grounded in practice, not a priori reflection" [START_REF]SATORI Project Have your say on ethics assessment in Europe[END_REF].

Additionally, it should be noted that this approach is convergent with the STCh on older people. Based on the latter, there is an urgent need "To stem the culture of indifference, rampant individualism, competitiveness and utilitarianism which are now threatening all areas of society, and to remove any form of segregation between the generations, a new mentality, a new attitude, a new mode of being, a new culture. A form of prosperity and social justice needs to be pursued that is compatible with the objective of defending the centrality of the human person and his/her dignity" [START_REF] Mordini | Ethical Recommendations[END_REF] [10], making a choice in relation to an open ethic indicating as: "questionable whether ostracism of ageing is 'good' or 'bad' for the elderly and/or for society as a whole" [START_REF] Capolla | Où se cachent les Nanos Démystifier les nanotechnologies[END_REF].

Thus, distinguishing itself from existing approaches in Nano-ethics, the STCh of NSTs, based on examples related to older people, is developing a "new and universal ethical perspective attentive to the themes of creation and human life" [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF]. This ethics in action is opening up an integral humanistic horizon based on God's creative and loving relationship, inspired by fraternity and solidarity. To quote Pope Francis, on a more original note, it seeks conditions which ensure an increase in the areas of freedom for each person [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF] [START_REF] Sandler | Nano-Ethics[END_REF], his or her rightful place in society, and which promotes life and what is alive in each human being.

To choose the greater good

Finally, the third and last particularity of this chapter: In addition to the orientation of the STCh, there is a "way of proceeding" that can help everyone in the Nanoscale to make an ethical action their own, to inhabit their moments of decision. This way of proceeding is contained in the Spiritual Exercises of Ignatius of Loyola (SE), belonging to the spiritual tradition of the Church, as well as other forms of methods [START_REF] Modras | Ignatian Humanism. A dynamic spirituality for the 21st century[END_REF] [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF].

Jesuits, of whom he was the founder in the 16th century and those who have since experienced this in their lives, know how much the tools they contain help in making decisions, in management, education or finance, for example. It is not just a question of having a mentor to talk to about a thorny issue. Crossed by desires and passions and by soliciting memory, intelligence, will, and imagination, the whole being of the exercitant is able to make a decision. Usually, assisted by an external observer, SE offer a fully actual humanistic way, including God, to choose (discernment) between a good and a greater good. This, after having recognised and rejected evil and having freed oneself from attachments that prevent reaching an authentic decision (indifference).

In short, once the temptation of a moratorium on the development of NSTs and the temptation of regulation solely by the market and by progress linked to unlimited growth have been removed [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF] [9], SE invite us to propose a way of proceeding that everyone -students, researchers, technicians, developers, financiers, traders and consumers -can adopt. This would be evolved by making present to the mind and soul, older people and the situations in which they live, and by allowing oneself to be touched by them.

How to understand Nanotechnologies and Nano-ethics?

In any case, NSTs and Nano-ethics are, sufficiently defined in this book and the questions raised by the complexity of the subject matter have sufficiently been developed to simply refer to them too.

However, for the purpose of this chapter, the NSTs concern two areas. First, the "sciences that study the composition of matter, its characteristics, its intimate properties on the nanometre scale (10-9 m) and develop mathematical tools to model these behaviours" and the technologies "that concern the design, characterisation, production and application of structures, devices and systems through the control of shape and size on the nanometre scale. They require a vast array of instrumentation to fabricate, to measure and possibly to manipulate nanoscale objects [START_REF] Toumey | Later Voices on ethics in Nanotechnology, Nature Nanotechnology[END_REF].

Second, in the context of this chapter, beyond the multiple components, definitions and issues related to their evolution and regulation [START_REF] Guèye | Les nanotechnologies, par-delà l'"indéfinissabilité[END_REF] [51] [START_REF] Schummer | Cultural Diversity in Nanotechnology Ethics[END_REF] [25], NSTs refer, for most, to applications in the environment of the elderly. These are combining technologies (ubiquitous computing, biotechnologies, for example). On the other hand, it relates to applications resulting from research and development activity with Nanoparticles (NPs) or Nanostructured materials (NSMs) which are not naturally present in the human body or the environment, and their voluntary use [START_REF] Wadhwa | A survey of technology for the elderly[END_REF] [53] [START_REF] García | What Technology Can and Cannot Offer an Ageing Population: Current Situation and Future Approach[END_REF]. In addition, the stages of a chain of research and activity in NST leading from the nanoscale to the application "in hand" are of interest.

As for Nano-ethics, this chapter refers to ethical "issues, concepts, basic principles, and critical perspectives associated with nanoscale science and engineering", potentially present in wellestablished areas of ethics like bioethics, environmental or medical ethics. Moreover, Nano-ethics aims to address specially the way "nanotechnology promotes human, environmental, and social goods" [START_REF] Sandler | Nano-Ethics[END_REF]. In the realm of this chapter, Nano-ethics is a priori non-religious and not necessarily seen as an autonomous field of ethics yet. It grows in a context where, depending on the stages of the chain, attention to ethics varies greatly. In addition, Nano-ethics, like STCh, assumes that researchers and engineers to be responsible for their research and its impact. Whereas, on the Nanoscene, responsibility currently appears moderate. Thus, if the researcher is reputed to be very attentive to his laboratory employees, he is less attentive to social responsibility; whereas the engineer, especially a woman, seems more concerned with social issues, in line with her perception of the risks and benefits of NST [START_REF] Benoît | lettre encyclique Caritas in Veritate[END_REF] [11] [START_REF]SATORI Project Have your say on ethics assessment in Europe[END_REF].

How to apprehend Old Age and the elderly?

Firstly, from the NST perspective, old age apprehension, which concerns more women than men despite the variety of situations, is based on the idea of compensability-based technique. Incorporating NST, those applications existing in the daily life environment of the old or very old persons aim to support ever-changing loss of capacity or ability (physical and cognitive decline, mobility, isolation) [START_REF] Meulenbroek | The image about the elderly user in the Smart Homes sector[END_REF]. Thus, the number-side of age does not only intervene directly, nor does the legal framework setting the age, such as withdrawal from the labour market or old age at work. On the other hand, the perspective focuses on: senior citizens, or their individual or institutional entourage. They are not necessarily the elderly but consumers of services and products generated by the Silver Economy and the geront'innovation. Consumption means that products are more rented than bought [START_REF] Laperche | Innovating for elderly people: the development of geront'innovations in the French silver economy[END_REF] [START_REF] García | What Technology Can and Cannot Offer an Ageing Population: Current Situation and Future Approach[END_REF]. Finally, despite the diversity of situations, the perspective does take for granted that senior citizens are generally open to these technologies though a financial, ethical, psychological, institutional and regulatory barrier could be a drag on the use of its [START_REF] Laperche | Innovating for elderly people: the development of geront'innovations in the French silver economy[END_REF], or a lack of familiarity and support in learning as well.

Moreover, according to the STCh, NSTs, through the selected applications, products or services, put in tension the needs of older people in terms of health, food [START_REF] Pape | Audience Générale[END_REF] [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF], housing, and their spiritual needs or the needs of the heart rarely added [START_REF] Glandon | Human Rights: Reflections on the Address of Pope Benedict to the UN[END_REF]. The question is how the activity concerned related to the inner self can be authentically encouraged by the technique. In a commonly shared values, these basic needs refer to the fundamental rights and freedoms of every human person eventually, and to their requirements [START_REF] Perrot | The dynamics of new and emerging technologies in developing countries and the new role of the State. The Mapungubwe Institute for Strategic Reflection (MISTRA) Beyond Imagination: The Ethics and Applications of Nanotechnology and Bio-Economics in South Africa[END_REF]. For the STCh, both needs and their declaration's existence is prepolitical, not created by governments, and therefore, have to be fully respected by every person or institution, as referred to in Pope Francis' words highlighted at the head of this chapter.

Hence, for the STCh, the criterion is less of a first glance distinction between essential and nonessential needs. We may think, cosmetics or some of the Elderly-Smart Home technologies (Assistive or Everyday) which would address the comfort of healthy and wealthy older people are futile, perhaps. It is true they are not serving the less autonomous and poor older people. At a broader level, the STCh does evaluate the situation based on both the principle of the universal destination of goods and the principle of the preferential option for the poor 1 , aiming at material as well as physical, mental, social, moral and spiritual poverty and the search for their satisfaction [START_REF] Drengson | Shifting Paradigms. From technocrat to Planetary Person1[END_REF] [59] [START_REF] Hudock | Faith meets World. The Gift and Challenge of Catholic Social Teaching[END_REF] [17] [START_REF] Vinck | L'invisible révolution. Au-delà des idées reçues[END_REF] [START_REF] Kearns | Catholic Social Teaching as a framework for Research Ethics[END_REF]. In other words, a cosmetic might have an important role to support the dignity of someone and an assistive technology might be a burden for the growth of someone else.

Old age, as illuminated by faith, is placed by the STCh within the vast framework of God's providential plan which is love concerning the life of each person. The reality of God associated with the humanity can be understood as a stage of life sustained by the promise of life after death. This broadens the perspective that is only immanent and focusing on material reality, and gives those who seek it the strength to accept old age as a gift and as a task to be responsible for. The STCh, thus, calls for an ethical behaviour of responsibility in everyone's life journey coming from and returning to God. It means that it is an individual responsibility. In other words, each has to make his or her own contribution (a more complete vision of life, memory of things, skills and people, disinterestedness "being vs. having", interdependence, experience that the answers "of science and technology seem to have supplanted"), to be put at the service of others, as well as towards future generations. Within this broad horizon, the STCh does insist that the political society and the intermediary entities between the individual and the State contribute, each according to their dispositions and means (principle of subsidiarity) [START_REF] Kearns | Catholic Social Teaching as a framework for Research Ethics[END_REF], to making possible the full accomplishment of its responsibilities, for every person at every stage of life [START_REF]The Dignity of Older People and their Mission in the Church and in the World[END_REF], including, therefore, old age.

Social Teaching of the Church and Nanotechnologies

Even though Christianity in Protestant area or indeterminate denominational areas or even individual contributions has been expressing itself [START_REF] Francis | Address of His Holiness Pope Francis to participants in the plenary assembly of the Pontifical Academy for Life[END_REF] [66] [38] [36] [19] since 1980s, there is, to our best knowledge, no document dealing with NST in the Social Teaching of the Church (STCh). This is despite an urgent and repeated call to pay particular attention to their social and human impact within Church's circles or beyond [START_REF]Cellule de réflexion bioéthique-réunion du 17 octobre[END_REF] [68] [34] [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF].

However, since Pope John Paul II (biomedicine) and the opening to Global bioethics less focused on the beginning and end of life or on a particular technical aspect [START_REF] Pope | Letter of His Holiness Pope John Paul II to the elderly[END_REF] [70] [START_REF] Green | The Catholic Church and Technological Progress: Past, Present, and Future[END_REF], the expansion of emerging technologies has been taking place in research, education and communication at the Pontifical Academy for Life and its new statutes (2016) [START_REF] Benedict | Visit to the Community of Sant'Egidio's home for the Elderly "Viva Gli Anziani" Words of His Holiness Benedict XVI Rome Monday 12[END_REF]. This platform seems, therefore, to be the one to look at in future to observe further developments on STCh and the emerging technologies, not to mention, academic, individual or collective contributions and Catholic groups initiatives in the area as well.

Moreover, for some authors, the encyclical, Laudato Si' (2015) of Pope Francis marks the beginning of the reflection (n° 47) [START_REF] Green | The Catholic Church and Technological Progress: Past, Present, and Future[END_REF] [START_REF] Storck | An Economics of Justice and Charity. Catholic Social Teaching. Its development and contemporary relevance[END_REF]. Although it mentions nanotechnologies (n°102) and the effects of particles (n°21), the encyclical locates NST mostly in relation to a technical-economical paradigm underlying the techno-science. This paradigm does present itself as a threat to the contemporary world and the future of humanity (chapter III, n°102-136, 198-190) [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF].

Next to these contributions at the highest and broadest level of the Catholic Church, let us also mention other regional or local inputs. For instance, at the European level, the Catholic Church in the European Union (COMECE) has proposed some crucial elements. With the help of experts, the gathering of European Bishops has addressed the risks to peace and the future of humanity (military uses) or questioning the capacity to go beyond what is human (trans-humanism, exceeding or overtaking of the human nature) or to limit what is human (eugenics), or evaluating Nano-medicine (diagnosis, targeted therapy, regenerative medicine) [START_REF] Archbishop | Permanent Representative of the Holy See to the United Nations and other international organizations in Geneva on the protection of the Human Rights of Elderly People, 27 th ordinary session of the Human Rights Council[END_REF]. Besides, National Conferences of Bishops have also published ethical guidelines in the field of health including the use of emerging technologies, including NSTs [START_REF] Francis | Visit to the joint session of the United States Congress[END_REF].

On the other hand, since 1993, the Church has addressed situations concerning the elderly through a few of major documents. Each time, among other aspects, Biblical or internal to the activity of Christian communities, the way in which they live and suffer, in families and beyond within like concentric circles, in wider social, economic and political environments [START_REF] Francis | Address of His Holiness Pope Francis to the participants in the seminar « The Common Good in the digital age » organized by the dicastery for promoting integral human development[END_REF] [75] [START_REF]Workshop international « Le "bon" algorithme ? Intelligence artificielle, éthique, droit et santé[END_REF]. These texts aim at safeguarding their essential dignity, freedom and equality of every human person [START_REF]The Dignity of Older People and their Mission in the Church and in the World[END_REF], while giving little treatment to technological progress and no consideration whatsoever to the possibilities it offers for the life of communities of believers. These texts also state that a purely economic and functional approach to society, judging situations exclusively in terms of "cost-saving benefits", impoverishes the human community by rejecting the wisdom, experience and enriching presence of older persons [START_REF] Müller | Ethics of Artificial Intelligence and Robotics[END_REF].

As a way of summing up, let us say that the aim of the STCh is to arrive "at criteria and fundamental ethical parameters capable of providing guidance for ethical problems that occur with the widespread use of technology". Doing so will contribute to develop "an ethic inspired by a vision of the common good, an ethic of freedom, responsibility and fraternity, capable of fostering the full development of people in relation to others and to the whole creation" [START_REF] Pazgón | Legal, and Social Implications of Nanotechnology[END_REF] [80] [START_REF] Kearns | Catholic Social Teaching as a framework for Research Ethics[END_REF].

Artificial Intelligence (AI)

With the Rome AI Ethical Appeal of 28 February 2020 [START_REF] Jiménez | Assessment of Human Exposure to ENMs[END_REF], the Church, for the first time outside the bioethics' area, has directly addressed one of the techno-sciences in a universal institutional document. Clearly, through a contextualized analysis and the six principles, its aim is to provide a STCh' framework for a digital ethics (algor-ethics); it is also aimed at being foundational reflection for dealing with new technologies, anchored otherwise than in secularised ethics [82] [4]. Innovatively, this document also forms [START_REF] Holthe | Usability and acceptability of technology for community-dwelling older adults with mild cognitive impairment and dementia: a systematic literature review[END_REF], a commitment made and signed by personalities from the high-tech industry. This meets the and affirmed need for an inclusive ethics based on the dialogue of stakeholders, a path recommended in Nano-ethics [84] [46] [41] [START_REF] Mordini | Ethical Recommendations[END_REF], and implemented, for example, in the European Union through the platform www.nanocode.eu., or elsewhere, through the platform INSCX™ Global Nanomaterials Exchange and Information Portal www.inscx.com.

The six principles are as follows: "Transparency: In principle, AI systems must be explicable; Inclusion: the needs of all human beings must be taken into consideration so that everyone can benefit and all individuals can be offered the best possible conditions to express themselves and develop; Responsibility: those who design and deploy the use of AI must proceed with responsibility and transparency; Impartiality: not to create or act according to bias, thus safeguarding fairness and human dignity; reliability: AI systems must be able to work reliably; Security and Privacy: AI systems must work securely and respect the privacy of users". How could that be relevant for addressing NSTs?

Firstly, it should be noted that these principles are already sought in the ethical field of Engineering Sciences as well as in ICT ethics or regulation based on the principle of protection of the integrity of the person and privacy [START_REF] Fiorini | Enabling personalised medical support for chronic disease management through a hybrid robot-cloud approach[END_REF] [14] [START_REF]SATORI Project Have your say on ethics assessment in Europe[END_REF]. However, if their formulation is the same or similar, the context of reflection differentiates the content.

Secondly, these principles concern AI technologies embedded in the environment of human beings. They, therefore, seem to provide a framework for ethical behaviour in the field of Assistive Technologies and Empowerment (ATE) of older people where they live, insofar as they could be subject to the possible transfer and integration of nanoparticles in the human body resulting from the detachment of surfaces, for example [START_REF] Al-Shaqi | Progress in ambient assisted systems for independent living by the elderly[END_REF] [53] [14] [2]. This, as well, insofar as other convergent and ambient technologies combined with NSTs ensuring the miniaturisation of components (like AI, technologies for monitoring and perceiving human presence or environmental conditions, GPS or radio frequency identification (RFID) technologies), all together contribute to the development of an "ambient intelligence" and build connectivity forming a "cloud of care". An environment which is more customisable and adaptable, and thus able to best serve the changing circumstances of ageing of the old or older persons (adaptability in the assessment of the cognitive, affective and physical situation, prevention by anticipation). This, with the aim of walking, being safe indoors or outdoors, avoiding falls, detecting a health situation and sounding an alert, ensuring independent living, entertaining and connecting, for example [START_REF] Otlatici | Overview on nanotechnology based cosmeceuticals to prevent skin aging[END_REF] [88] [START_REF] Sahu | A Review of Current and Novel Trends for Anti-Ageing Formulation[END_REF] [90] [53] [START_REF] O'brien | Understanding Age and Technology Experience Differences in Use of Prior Knowledge for Everyday Technology Interactions[END_REF].

With regard to the six principles, worth-noticing elements moving in this direction mainly relate to inclusion. Though timid, some initiatives are worth mentioning. First, involving older people more in the design of the techniques under development [START_REF] Sharma | Future Prospect of Nanotechnology in development of anti-aging formulations[END_REF] [START_REF] Meulenbroek | The image about the elderly user in the Smart Homes sector[END_REF]. Second, seeing these technologies as a contribution to solve health-related issues like control of blood pressure, stability, calorie consumption, body' temperature [START_REF] Dalibert | Façonnement du corps vieillissant par les technologies[END_REF]. This contribution is aimed to improve the quality and safety of daily life and assistance; a contribution to suffering' reduction, and among its, the one resulting in particular from loneliness and isolation which can lead to a loss of zest for life and, eventually a way to fight marginalisation [START_REF] Dalibert | Façonnement du corps vieillissant par les technologies[END_REF] [53] [START_REF]The Dignity of Older People and their Mission in the Church and in the World[END_REF], which can be technological in particular [START_REF] Corley | Scientists' Ethical Obligations and Social Responsibility for Nanotechnology Research[END_REF].

Such observations, both for the STCh of NSTs, as in AI, invite, first of all, to place at the heart of all ethical behaviour, the preservation of the centrality of the human being, his nature and his environment. There is thus an ethical action of "doing" that can be transposed from AI to NST: 1) to have at the heart of the intention and action, the good of humanity and of every person; 2) to include every human being without discrimination of any kind; 3) to consider the complexity of the ecosystem and its sustainable development. Similarly, there is an ethical action of "do not do": not to exploit human beings especially the most vulnerable.

Thirdly, ethical action in both NST and AI implies a commitment to education for both young people and continuing adult education accessible to all (non-discrimination), based on the principles of solidarity and equity [START_REF] Vinck | L'invisible révolution. Au-delà des idées reçues[END_REF] [START_REF]The Dignity of Older People and their Mission in the Church and in the World[END_REF].

Fourthly, ethical action in NST involves regulation and legal action in certain cases. According to STCh it would happen both, in cases, where this is indispensable and, in cases, where the cooperation of stakeholders in the ethical field cannot succeed and at the appropriate level, by application of the principle of subsidiarity.

What is particular to the STCh with regard to law, is the insistence on fundamental rights and freedoms. There is a call to embody a renewal of sensitivity and fraternity, [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF] in a contemporary international context where human rights are threatened and the institutional organisation of their protection put into question. Besides, for the STCh, the ethics underlying human rights constitute the foundation, a vocabulary and an angle of approach and understanding of ethical issues: "a central question in the search for universally shareable criteria" [START_REF] Mordini | Ethical Recommendations[END_REF] [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF]. Moreover, through their affirmation and effective protection, these rights give concrete expression to the dignity and a social dimension of the individual [START_REF] Perrot | The dynamics of new and emerging technologies in developing countries and the new role of the State. The Mapungubwe Institute for Strategic Reflection (MISTRA) Beyond Imagination: The Ethics and Applications of Nanotechnology and Bio-Economics in South Africa[END_REF] [START_REF] Hudock | Faith meets World. The Gift and Challenge of Catholic Social Teaching[END_REF]. Consequently, for the STCh joined already by some authors in Nano-ethics [START_REF] Vinck | L'invisible révolution. Au-delà des idées reçues[END_REF], the State has to revisit its regulatory role.

Transplantation

This second layer of reflection situates the STCh mainly in a bioethical environment. Whether it is xenotransplantation (transplantation of organs from animal species into humans) or organ transplantation between humans, both situations deal with a common element in NSTs: the voluntary insertion, into the human body, of an a priori non-removable foreign material. This is significant within two areas of NST' developments: 1) The field of anti-ageing cosmetics through nano-emulsions, lipid nanoparticles, nano-capsules, nano-accelerator of penetration through the skin, nanomaterials (currently 29) are very widespread both to increase the duration of the effect and its stability and to convey the active product in a targeted manner. This to satisfy a growing demand to make the appearance younger [START_REF] Freitas | Comprehensive Nanorobotic Control of Human Morbidity and Aging[END_REF] [95] [START_REF] Pie | discours du Pape Pie XII à la 127e session du Conseil d[END_REF] [97];

2) The field of older people's health, namely, the developments in fields like cardiovascular, diabetes, osteoporosis, arthritis or cancer pathologies. Besides, complementing the emotional, psychological pain, it is also improving pain-killer' treatments (neuro-modulation). In addition, nanomaterials are used also to improve imagery and the monitoring of therapeutic activities in the human body, to build vehicle alike structure able to conduct pharmaceutical substances to the exact and right place not to mention, other developments in biotechnology and biometrics oriented towards predictive and preventive medicine before being curative, through the combined introduction of computer science, biology, high technology, DNA sequencing, cognitive sciences, AI and NST. In other words, the use of already conceived nano-robots, nano-gears, nano-sensors, nano-computers nano-motors, nano-pumps, though still at a conceptual stage [START_REF] Pope | Address of John Paul II to members of the Pontifical Academy of Sciences[END_REF] The rapprochement of both techniques could show two things that might turn out to be useful for the STCh of NST: 1) The Nano-material naturally present in the human body and the environment seems to possess mechanisms causing effects that reach living organisms to a lesser extent. This does not seem to be the case with what human activity can create or produce [START_REF] Al-Shaqi | Progress in ambient assisted systems for independent living by the elderly[END_REF]. In other words, it is the whole physical, psychic, affective and spiritual homeostasis that is disturbed and not just some aspects of it, that science and technology is focusing on. This is already an invitation to prudence and to the multiplication of impact studies.

2) Where the presence of a foreign body at the particulate level was the exception (involuntary rarity), by the increase in human activity, the exchanges between the outside and the inside of the human body have intensified. To this presence, which becomes the norm (voluntary and involuntary incorporation), there is no corresponding assessment of the effects on the life and health of human beings, living beings in general and the environment. There is too little work on the degree of adverse impact of foreign bodies or toxicity [102] [START_REF] Mordini | Ethical Recommendations[END_REF]. The result is an investment in the precautionary principle of Nano-ethics through self-regulation (guidelines, social control) or the regulation already mentioned [START_REF] Toumey | Later Voices on ethics in Nanotechnology, Nature Nanotechnology[END_REF] [START_REF] Vinck | L'invisible révolution. Au-delà des idées reçues[END_REF]. Knowing that for the STCh: "the law by itself is only a cold standard, a barrier that prevents deviations. The essential thing is the spirit that animates its defenders, the impetus that goes beyond the current perspectives " [103]. Therefore, how does the STCh look at transplantation? Actually, the STCh sees the entry of an entity into the human body that is initially alien to it as morally lawful. As early as in 1956, Pope Pius XII expressed the hope that research would continue and extend to new therapies that could replace transplantation. He already mentions developments at the molecular (prosthetic) level. In 1982, Pope John Paul II also expressed the hope that techniques for modifying the genetic code would advance as they offer hope for curing genetic or chromosomal diseases. Such an opening, which has now been confirmed, seems to be paving the way for ageing-serving technologies incorporating NSTs among diabetes, cardiovascular diseases, poly-pathology and neurodegenerative diseases. This welcome approach assumes that it flows as a part of a culture of life and implements itself in an ethically acceptable manner "the obligation to defend the life and dignity of the recipient and donor; it also indicated the duties of the specialists who perform the transplantation. It is a question of enabling a complex service of life, combining technical progress and ethical rigour, humanising interpersonal relationships and correctly informing the public" [104] [105] [106] [107]. As regards the culture of life, the situation of the older people might illustrate a tension between eugenic-type legislation regulating the end of life and the promises of increased longevity or surpassed longevity by the help of technology.

As far as ethics are concerned, at least two criteria common to all types of transplantation might be able to inspire a STCh of NST: First, the technique must be reliable, possible and safe, and not expose the recipient to an inordinate risk to his physical and psychological health, based on two characteristics: the level of probability of undesirable future damage and the extent of this probable damage [108] [START_REF] Drengson | Shifting Paradigms. From technocrat to Planetary Person1[END_REF]. This question, often debated in Nano-ethics, calls for more research in the field, taking note of the number of uncertainties related to risks that are still ill-defined, both for the individual and for the environment. In addition, despite the use of simulation, particularly in engineering sciences, trials would potentially raise the question of the involvement of elderly or very elderly people in the testing process on a human scale. Given the reduced life expectancy and therefore the (wrongly) perceived limited risk, combined with the pressure of the expected benefits of the technologies, and the consent that could seem easy to receive, particularly for people who are alone in life, it is for fear that frail old people could be more easily approached for such experiments.

Second point of consideration is the respect for human nature understood in its wholeness [104] and the respect for the dignity of every human being even at the embryonic stage. At this stage, the question is when moving from an organ to matter, even if it is mobile (Nano-organic or composite based) [START_REF] Al-Shaqi | Progress in ambient assisted systems for independent living by the elderly[END_REF], whether the same criteria would be considered in the order of NSTs. In this regard, the following may be considered an appropriate quotation: "the implementation of a foreign organ into a human body finds an ethical limit in the degree of change that it may entail in the identity of the person who receives it" [108]. This question of the degree is a difficult one both objectively and subjectively. It seems anyway that it would reveal a need of nuances in each specific case. Besides, according to the STCh in this area, the use of the technique is not only an individual matter but deep feelings, especially those of the third parties, have to be taken into consideration [107].

In other words, looking at each technical tool, like in AI, the question could be: NSTs have the potential to support (empowerment/enablement) the centrality of the human being, and the development of each individual's potential through restoration (therapeutic techniques) or through enhancement (increase in performance)? A priori, the alteration, the modification of human nature combining Nano-biotechnology and neuroscience would not comply with STCh' vision on life created by and journeying towards God, and the dignity and integrity deriving from this [109] [110] [80] [START_REF] Wadhwa | A survey of technology for the elderly[END_REF].

Moreover, certain applications in biotechnologies using or not using NST are closely related to life, and consequently capable of bringing about profound modifications and control of human beings by other human beings. Based on the STCh, this raises the question of the attack on both the objective dignity of the unique human being, irreducible to one or another of its components, the free and unsubmissive to foreign powers character of every human being, and the attack on the subjective dignity affecting the respect due to oneself [START_REF] Francis | Visit to the joint session of the United States Congress[END_REF] [START_REF] Capolla | Où se cachent les Nanos Démystifier les nanotechnologies[END_REF]. Where Nano-ethics considers ethically questionable human augmentation techniques, anti-ageing rejuvenation, cosmetic surgery and antiageing drugs, to the extent that they cannot deliver what they promise, the STCh adds reasons related to the dignity of the person and the integrity of human nature [START_REF] Mordini | Ethical Recommendations[END_REF].

Xenotransplantation

In addition to these common aspects, further dimensions come from the examination of the two types of transplantation. Firstly, xenotransplantation has since 1956 been the subject of the STCh attention as a solution to the limitation of available human organs for the purpose of transplantation [111] [112]. Results were eventually gained in the treatment of diabetes, Parkinson's, Huntington's and vascular accidents [108], commonly prevalent in old age.

Xenotransplantation might also raise in STCh three other questions of an anthropological and ethical nature that seem to be relevant for integrating into the field of NST: First question pertains to the human intervention in the created order. This refers to the "playing God" concept, an activity that is widely debated in the field of Nano-ethics [113] [START_REF] Malsch | Governing Nanotechnology in a Multi-Stakeholder World[END_REF] [START_REF] Green | The Catholic Church and Technological Progress: Past, Present, and Future[END_REF]. In this respect, the STCh is referring to a simple principle: created by God, in his image and resemblance, human beings and the world work and respond to a natural and received order. Therefore, human action cannot go against it.

Second is question is related to the use of the animals for the good of man. In terms of NST, this refers to the use of nanomaterials transforming the animals whose organs would eventually be transplanted. It also refers to the possibility of transforming the material or creating new ones from elements unknown in what nature provides. The STCh of NST would here refer to the human being's co-creating responsibility involving "a reasonable use of the power that God has given him" [114].

Third question pertains to the personal identity of the recipient. The question of human nature and the dignity of the individual is uniquely embodied the personal identity of every human being. At the NST level, the STCh could benefit the identity defined as "the relation of an individual's unrepeatability and essential core to his being a person (ontological level) and feeling that he is a person (psychological level)" [112] [108]. The characteristics expressed in the lived historicity of the person and in the communicability of what he is, so important in xenotransplantation, could help in advancing the question of the insertion of foreign material by NSTs, and the acceptance of the unknowns related to this with which to live.

Human organ transplantation

Finally, the transplantation involving a human organ from one human to another human raises at least two other issues relevant to the development of a STCh of NST. First is the decision to incorporate a technique. For the STCh, the decision leading to transplantation must have authenticity and thus an ethical value. To this end, it has to be offered without compensation a part of one's own body for the health and well-being of someone else, driven by an act of love. According to the STCh, anything that deviates from this is therefore morally unacceptable. Exchange, commercialisation, bringing back the use of the body or its parts, as an object, goes against the dignity of the human person [112] [104].

In STCh of NST, this would raise the question of lightness of use. For example, is the entire scope of integration by ingestion (food or structure accompanying the target drug, for example) or cutaneous absorption (cosmetics, cleaning products) of nanomaterials, the effects of their permanence into the human being, their migration, their interactions or possible mutations, their elimination or rejection of these elements, not trivialized? This directly implies that the consent of the donor and the recipient must be an "informed consent", and therefore, never be subject to an act that is coerced in any way whatsoever. On the other hand, the introduced entity cannot be withdrawn during the recipient's lifetime but only after his death. This aspect might be relevant as well within a STCh of NST [112] [104] Second issue is about the relationship between the professional and the patient. For the STCh of transplantation requires, among other things, "mutual respect, trust, honesty and appropriate confidentiality" [START_REF] Francis | Visit to the joint session of the United States Congress[END_REF], similar conditions apply to the NSTs introduced in imaging, diagnosis, prevention and treatment.

More precisely, the STCh of NST could have to address at least two issues here. Firstly, the material possibility of the informed consent. Faced with so many uncertainties about the behaviour of nanoparticles, in the presence of health risks, about their evacuation in body cells or in the environment, how could possibly an informed consent ever happen? Besides, uncertainties also exist with regard to the consideration of the overall well-being of the person during their use and during the time that this Nano-material is in them, and especially at the end of their life [START_REF] Francis | Visit to the joint session of the United States Congress[END_REF] [START_REF] Archbishop | Permanent Representative of the Holy See to the United Nations and other international organizations in Geneva on the protection of the Human Rights of Elderly People, 27 th ordinary session of the Human Rights Council[END_REF].

The STCh would perhaps suggest this question to be considered in the light of the principle of stewardship rather than ownership of life, which implies that life is received as a gift, a gift to be respected, particularly in terms of the rate at which it leaves the earthly world. Along these lines, there is no way for the NST to develop, hidden or not, nanomaterials with programmed obsolescence or any tools whatsoever that could lead to the death of the subject. Secondly, the notion of intimacy of the person has to be determined. The use of technologies in health and cosmetics invites us to consider the depth at which nanomaterials act and the fact some of their action require to be controllable (from inside or outside) and could be constantly monitored. Would then the intimacy be changed in an acceptable moral way?

Technology and work

This reflection situates the STCh more in the area of social justice and the organisation of society. As the attitude towards AI and transplantation already shows, far from being "technophobic", the Church is in fact enthusiastic about technology while being theoretically critical in the STCh, which sees it as an essential element of any economy where work has its own value [START_REF] Herzfeld | Cybernetics and Religion[END_REF].

Technology

Speaking of technology, with NST, like all techno-sciences [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF], the STCh should have an overall positive appreciation of "technical progress that enhances good moral actions for the sake of human development but not technological progress that does bad [...] not those that hinder life or can be the cause for killing" [116] [46] [41]. Thus, as an exception, technologies integrating NST, that help to suppress life or are based on the idea of weapons are condemned. Applying the principle of exclusion, it means that others are retained [START_REF] Green | The Catholic Church and Technological Progress: Past, Present, and Future[END_REF], and therefore would include those based on NSTs.

For the rest, the STCh emphasises that the techno-sciences have an ambivalence actualised in the labour of everyone [117] [118]. On one hand, it enables human beings to develop goodness, justice, beauty in the world (the beauty of a nanometric structure, for example) and to provide a just service to human communities and on the other. It generates immense power, especially in the hands of those who have the knowledge and resources to produce the Nanomaterials [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. This is reflected in Chapter III of the Encyclical, Laudato Si', where the approach to environment and to living beings, and among them, the human beings, integrates new technologies and their effects on issues of development and well-being in a coherent and comprehensive manner. Besides, next to the general context, the encyclical offers an epistemology for developing an ethics of techno-science and in casu a STCh of NST. Vulnerable people, including old people (Nos. 21 and 123) are the measure of behaviour (No. 10) in an emerging society, underpinned by a hyper-powerful technocratic paradigm due to the rapid and exponential development of techno-science, and in particular NST (No. [START_REF]Ageism and Intergenerational Tensions in the Covid-19 Period[END_REF]), even if it is dominant (Nos. 103, 109) [119] [46]. Related to the elderly, this technocratic paradigm underpinning the techno-science seems to be linked to the Silver Economy and Geront'Innovation streams. Besides, the question is whether it is reflected in the promise of NST through applications in lines of the "Active Ageing" or "Ageing Well" rhetorical [120] [121]. Both concepts have the plasticity to be used in one way or another, through everyday practices. Consequently, are the NST contributing well to the improvement of the quality of life, however variable in definition or are they threatening every single old person's pace of ageing by instilling dictate about the way to keep healthy as much as possible, for instance. Besides, from a STCh' perspective, it cannot exclude a deep spiritual well-being which is eventually the driven integrating force of all other dimensions [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF] [START_REF] Schummer | Cultural Diversity in Nanotechnology Ethics[END_REF], that is largely ignored or limited to a mentalhealth issue.

For the STCh, freeing itself from the relationship with God, techniques have, to some extent, wrongfully invaded the sociability of the human being by increasing individualism, contractualizing and monetarizing all relationships. Besides, more recently, with the emerging techniques, it also has tended to invade the human personality. Indeed, some of the new technologies seem to be moving in this direction; while favouring an increased control of sociability and of life and personality through biotechnology for instance [START_REF] Storck | An Economics of Justice and Charity. Catholic Social Teaching. Its development and contemporary relevance[END_REF]. In other words, do both NSTs and techno-sciences contribute to the realisation of the greater good or do they reinforce the power of those behind the techno-economic conglomerates supporting a culture of well-being for the few and consumerism for all, based on greed, which would ultimately turn against the human being (No. 4, No. 9, No. 59)?

Labour

Second major consideration is the perspective of labour. For the STCh, research and its developments including technology, are morally highly valuable and licit. As quoted repeatedly, "it is appropriate that scientists promote research which can enhance and prolong human life and that physicians [and medical and social workers-addition of the redaction], be well informed of the most advanced scientific means available to them in the field of medicine". This is done to prevent, cure and help people "to bear their suffering with dignity" [124]. This is of uppermost importance in the area of NSTs with regard to the field of toxicity [125]. This, by situating the human being in the whole of his environment, whose idea of sustainability "combined with moral values [...] is well positioned to offer all scientists, in particular those who profess belief, a powerful impetus for research" [126].

Moreover, human labour, here as elsewhere, whatever its degree of specialisation, is seen as a right and a duty, not as something to be done in exchange for something else, or as a simple step in a production chain. Wor responds to the vocation of every human being, and is an activity in constant connection with personal (moral) growth, sanctification (spiritual endowment) and growth in Christian and human freedom [127] [108] [START_REF] Müller | Ethics of Artificial Intelligence and Robotics[END_REF] [46] [START_REF] Francis | Message of His Holiness Pope Francis to participants in the[END_REF]. Moreover, for the STCh, work is carried out with and for others, and, is therefore, oriented towards an action that is considered good (to serve the utility of all men in accordance with the order of creation by God, to be distributed among all, to lead to universal progress).

In STCh of NSTs, this would make it possible to evaluate nano-scene practices. Firstly, acting contrary to this cannot be required of the technician, the researcher, any person working or developing technical skills on the chain of discovery, production and distribution of NST. Secondly, from another angle, the triple T (Tradition, Time and Technology) may show concerns related to the orientation of applications containing NSTs towards a greater and fairer service of the human community [118] [START_REF] Francis | Message of His Holiness Pope Francis to participants in the[END_REF].

Work involving the use and handling of materials is questioning the relationship to assets. According to the STCh, based on logical and rational processes, the researcher, the engineer, the entrepreneur may get accustomed to think that through their work, they hold unlimited power over the objects that surround them, that materials are completely open to any sort of manipulation, extraction or transformation. To this end, the STCh insists on the attitude to be proscribed of considering oneself as the absolute master (ownership) of all things and of all possibilities of action on all things and that rather considering oneself as the guardian of all things of creation (stewardship) to be exercised [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. Finally, according the STCh, distortions of the conception of work and its relationship to goods, eventually destroy the individual personal balance between technical skill and human sensitivity that reveals the value of work, particularly in the area of health and support for older persons [129], which in turn reflects on the lives of older persons themselves.

Towards an ethics of action in nanotechnologies

Whatever could result from the comparative work and establishment of revisited principles and values of the STCh in order to develop a STCh of NST, taking action according to the Church's vision requires a commitment. A commitment to justice and charity (caritas= love of neighbour) [START_REF] Storck | An Economics of Justice and Charity. Catholic Social Teaching. Its development and contemporary relevance[END_REF] is indeed required from each person according to his or her role, vocation, condition, to the right measure of his or her possibilities and intentions. Practically, for the STCh, everyone involved, from study and research, development, financing, production, distribution, to the consumption of goods and services, as well as the disposal and recycling of NST, has to engage in real work in conscience, alone or in dialogue with others [130] [START_REF] Malsch | Governing Nanotechnology in a Multi-Stakeholder World[END_REF].

In other words, for everyone, students [131], industrialists, researchers, engineers, consumers, the observation of NST and their evaluation require all the intelligence and memory to accompany their development [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. However, in terms of action, the example of researchers (USA) showing a generally high degree of separation between private and professional action is suggestive [132]. At the end of the day, the question is not so much one of disagreement or a consent on the content of possible ethical guidelines or principles as on the conditions for the emergence of the individual actualization of the ethical imperative [START_REF] Diest | Acceptability Conditions for Telemonitoring Gerontechnology in the Elderly Optimising the Development and Use of this New Technology[END_REF], and consequently the decision and the way of appropriating an ethical action.

In fact, the ambivalence that lies at the core of any technique is only removed by a choice. This choice concerns not only in everyone, intelligence and memory, but also the will. The style of acting in accordance with the STCh involves rejecting the reality of evil once identified, and then seeking the good that can be done through using the NSTs. In short, ethical action is based on individual judgement, contrary to what is viewed with suspicion in the research field. It is always based on free will and personal conscience, while encouraging collective deliberation. Moreover, it is an act of good and, ultimately, the pursuit of the greater good among others [133] [START_REF]SATORI Project Have your say on ethics assessment in Europe[END_REF]. Thus, it depends on where the individuals are in their life, the moral and physical resources at their disposal and the time they have to carry out a work. This is a work of logical thinking, informed by the principles and values of STCh, in connection with interiority and spirituality, and whose fruit is to be reflected in the action in search of a just social order, which, for the Christian, is part of the broader perspective of his authentic fulfilment in God [134].

That said, it should be made clear that a profile of commitment of this type cannot be built a priori for each person, at each moment of choice and for each possible question. Moreover, would this respect the ongoing formation of conscience? Would it be feasible? The answer is 'no': Therefore, both the principles of the STCh and the invitation to practice this work of reflection individually or in groups, resist many calls to identify and list the scientific and technological places where ethical questions arise and formulate them. It resists the mirage of a total "catalogue" of answers, even if guidelines, professional and corporate, can help and need to be taken into consideration, like everything else that exists on the nano-scene.

In practice, loaded with a knowledge of reality, principles and concepts evolved from the STCh, each individual or collective group may ask itself the following question: am I a person of the Golden Rule (3.1), the Beatitudes (3.2) or the Exercises (3.3)?

People of the Golden Rule

In the Nano-scene, many people perceive issues and act accordingly by putting into practice the values named here by the STCh, without even knowing it. One could say that they are the Golden Rule people: "Don't do to anyone what you wouldn't want to be done to you" [135] [136] [START_REF] Herzfeld | Cybernetics and Religion[END_REF] [41] Unless we seek evil, or intend to act ignorantly, or have gold as the only rule excluding all others, we are all a priori Golden Rule people.

At this level, ethical action implies that each actor in the Nano-scene asks oneself if his action and his professional responsibility limits itself to scientific-technical knowledge and includes a judgement about the older persons and their needs. Everyone might engage according to the personal experience of and knowledge about ageing or by intuition of what is desirable. In line with the Golden Rule way, each actor could also ask oneself if thoughts are enlightened by the human and humanising relationship [with the patient] [137] [START_REF] Green | The Catholic Church and Technological Progress: Past, Present, and Future[END_REF] [38] "with old people, the variety of situations in which they find themselves. Finally, to ask oneself whether or not one has taken the trouble to approach them to understand them, in the reality of lived things rather than in a theoretical and hypothetical way.

People of the Beatitudes

However, the Christian point of view, while taking up this Golden Rule present in the Scriptures [138], goes beyond this measure of the good, which is often limited to a kind of reciprocity. This could start from the commandments recalling duties, which is in a way the other side of the same coin, or through a promise of happiness like the beatitudes. Blessed is he means happy is "who possesses an inner joy, incapable of being affected by the circumstances around him" (μακάριος 'makarios', in the Greek text). Both originated in compassion raised out of contact with situations involving the weakest, the most disadvantaged [136].

With the beatitudes, the measure of happiness opens up to a wider measure of action, as if beyond the measure of ourselves, including concern for others: "building a future of freedom requires love of the common good and cooperation, in a spirit of subsidiarity and solidarity" [139] [140]. The true measure of decisions and actions is shown by Christ's way of acting towards the least and even towards his enemy [46] [41]. This forms the basis of an ethic preventing injustice and promoting peace [117].

Within the context of this chapter, the question worth-asking, for each stakeholder on the nanoscene, is whether or not : "hidden exiles" [...] people of all ages, especially the elderly, who, also due to their disability, are sometimes considered a burden, a "cumbersome presence", and risk being discarded, denied concrete [job] prospects to participate in the creation of their future" [143] [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. In other words, is the benefit of NST, in the perspective of sustainable development for the elderly and future generations, taken into account or not? and how? Assistive and Empowerment Technologies (AET) provide a good example in this respect. From a concern centred perspective on the needs of the individual considered as a customer on the market, research and development seems to be oriented towards the use of technologies in urban areas or in its generalizable dimensions to the whole society [START_REF] Meulenbroek | The image about the elderly user in the Smart Homes sector[END_REF]. Similarly, developments in the field of health show the combination with mobile devices through apps for the prevention and monitoring of diseases that can affect large populations or areas where the old people are numerous or isolated, or even the blind, deaf and sick people named in the beatitudes [START_REF] Corley | Scientists' Ethical Obligations and Social Responsibility for Nanotechnology Research[END_REF].

People of the Exercises

The opening to the least of the beatitudes through the channel of compassion that pushes for action, can leave one helpless. One must ask oneself whether, in the absence of immediately intelligible steps or crushed by this unknown or the pressure of the world of work, one does sometimes quickly give up seeking ethical behaviour or ways of thinking about ethical conduct [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. Is it not for the same reasons or just to "save time", that we take recourse to a pre-edited catalogue to follow of what is to be done or not done in the field of NST? Furthermore, are professional or institutional standards in NST ethics, considered by those who are confronted with ethical question? How do they appropriate the national legal provisions on the subject, not to mention the extensive literature? Even if they were consulted, the fact still remains that there is a contemporary need to speak about oneself in terms other than "DNA, molecules and genes" terms [START_REF] Modras | Ignatian Humanism. A dynamic spirituality for the 21st century[END_REF]. The power felt or held by a researcher, an entrepreneur, the intuition of a moral difficulty that may arise or the unknown or irreversible effect that would be created, also urge some stakeholders on the Nano-scene to think differently, perhaps more deeply and methodically. In one word, to listen to ourselves [144] [START_REF] Herzfeld | Cybernetics and Religion[END_REF] [32] [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF]. That can happen individually or communally [145].

One could say that the people of the Spiritual Exercises of Ignatius of Loyola (SE), are thus stakeholders of the Nano-scene who, seeking integrity and coherence in their lives, put them in order. They start working on themselves through exercises in the literal sense of the term: "Action or means of exercising or practicing", to train, or "the fact of giving oneself movement", "action of practicing and putting into practice" [146].

Let us start with a comparison present in the very first words of the SE. As for any physical exercise there is warm-up time, postures to be taken: In a similar, way regarding the moral judgment, there is also a question here of exercising one's intelligence, will and memory, in stages, of setting in motion one's sensitivity, one's presence in the world [147]. Addressed to the believers, it is given that the principle that God acts through the Spirit in the whole being and the world, has a part in the exercise, even the greatest one. The important thing, is to let him act actually. As a result of it, someone could receive lights that he thinks he would never receive or even take into account during or after the SE. It can be received in terms of ideas, ways of doing things and creativity. For non-believers, it is a matter of debate [148] [149], the SE can be taken as a method (hermeneutical level), integrating the person in all its components and helping in making a decision which does not immediately appear.

In any case, for each actor in the Nano-scene, knowing how to navigate the abundance of information, the uncertainties and the complexity of the issues and risks, amounts to organising a way of proceeding, around two central concepts: discernment (3) and indifference (2), which does not go without preparation (1).

Preparation

Firstly, it is essential to prepare for a discernment, whatever is the issue at stake. To do this, it is important to check whether one is open to categories that go beyond the language of mathematics, biology and technology, beyond what determines one's own perception (linguistic aspects, NST definition, cultural, economic, political, religious and ethical aspects, for instance) as well as the ethical questioning that exists at the level where one finds oneself [144] [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF] [START_REF] Schummer | Cultural Diversity in Nanotechnology Ethics[END_REF]. It is also important to check an openness to possible changes in attitude, to the fact that solutions to existing problems may come from elsewhere than NST, for example [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF] [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF]. It is also important to check one's conception of the human person, for example the elderly, and of nature that is not reductionist or projected into a hypothetical or imaginary future. In terms taken from the language of spirituality but recognisable by all, it is a question of checking whether one enters into the process of a "broad and generous heart", says Ignatius of Loyola, the initiator of the SE [150].

It is important to prepare for discerning. Thus, it is necessary to gather information on the reality of the situation under consideration, on the aspects of the question to be formulated and further then raised. With regard to this, it is also important to notice how the reaction to the elements gathered creates feelings one way or another. Does someone make a note of hope, confidence, fears, worries, indifference? While recognising that "The ethical evaluation of a new technology cannot provide definite answers to questions that have partially not even yet been asked" [80] [19].

At this stage, it is important to adequately formulate the ethical question that one intends to answer. Terms must be precise and correspond to a choice to be made. Moreover, the wording must allow for a clear alternative: to do or not to do this, to apply or not to apply for this position, to engage or not to engage in this type of research, to make or not to make use of this type of method, for example. Additionally, the question must be asked in terms that do not reduce the deliberation to come to nothing [151]. Of course, if it turns out that the solution comes immediately with clarity, it might mean that no deliberation is needed because there is matter for deliberation. It might also mean that, experience shows that moving too quickly through this stage makes the exercise more difficult and its success more uncertain.

Achieving indifference

Entering the SE, other stages will gradually lead to freeing oneself from any form of attachment. In other words, reaching a degree of indifference. One can define indifference as the inner state of being freed of all what is not God [152]. To help understand this, Ignatius of Loyola speaks of a posture: "as a balance in equilibrium, without leaning to one side or another" [150], about something (material or not) to which one is attached to. In other words, it has nothing to do with not feeling concerned [153] by an ethical action or putting oneself in a position where someone does not feel concerned, but it has to do with being concerned by many good things, and therefore trying to observe within oneself what makes deciding and acting. The purpose is to put order in life, to free oneself from determinants that one perceives, to situate oneself in relation to them, finding oneself more liberated and free, and finally to decide for the greater good: discerning [154] [150] [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF].

To give a few examples related to the NST field, we could cite the speed of progress in NST and the control of time that the researcher or entrepreneur thinks they assume they are masters of matter that can be totally transformed indefinitely. It contrasts with the secular rhythm of biological evolution and urges to be guided in the development and use of new discoveries and new applications as well [155] [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. A determining factor could be, because of the rapidity of things, the anxiety which causes harm to many people, or the specialisation in work which prevents the situations and issues raised by NST from being seen in a wider context [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. Moreover, the context of NSTs used in the perimeter of the elderly, puts ethical reflection and STCh in tension and provides other determinants, at least in four aspects: First, a tension is created between an anti-ageing tendency to prolong longevity or abolish ageing and a tendency to reject old age that can underpin cosmetics and surgery progresses.

Second, a tension is attached between the autonomy and independence of the elderly through Assistive and Enhancement Technologies (AET), bio-geronto-technology and the interdependence of people through technologies. At the end of the day, the combined use of emergent technologies is requiring monitoring embedded in the human body or external monitoring. In other words, an omnipresent machine-human being link, which is controlled by someone other than the subject himself.

Third, a tension is shown between the abundance of empirical data relating to the conditions of life in old and very old age (biology, psychology, social sciences, medicine, culture, techniques) and a more speculative approach to human nature [156] [START_REF] Milford | A New Model for Public Engagement: The Dialogue on Nanotechnology and Religion[END_REF]. Empirical data seems sometimes to be very strong and overruling any kind of other approaches. Four, more fundamentally, two other tensions must be observed. First, the tension of bringing together or keeping separate, what is God's creation and what is the artificial human realisation of living (biomedicine) or the so-called intelligent things? Second, the tension concerning the confusion or keeping separate the fragility inherent in all human life and the promises of overcoming individual humanity and frailty. On this point, as on others, one should observe the important role played by the imagination, particularly in the field of health and the idea of absolute suppression of suffering, for example [START_REF] Pope | Address of John Paul II to members of the Pontifical Academy of Sciences[END_REF], and observe as well how its promises influence the decision to be taken.

In other words, by noticing the assumptions or prejudices related to the existing state of the Nanoscene or to the conditioned intelligence, memory and will of a person, one distances oneself from it. Consequently, the path of slowing down, then opens up to a decision to come by. Besides, it opens up arrival of a true and fair decision on ethical issues without being frustrated or submissive, which is the opposite of helping to expand freedom. Moreover, the fruitfulness of such a decision, in one way or another, or its absence, would later test the decision as well [157]. In this, everyone can recognise the way he or she fulfils or does not fulfil his or her vocation.

Discernment

Discernment is defined in relation to the rules ("the how to", a kind of grammar) which allow it to be exercised. It is to say that the "rules for understanding to some extent the different movements produced in the soul and for recognizing those that are good to admit them, and those that are bad to reject them [...]". ...]"[154] [150] [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF], and in exercising them, to allow someone to enter more into indifference. Consequently, the type of standard knowledge as a researcher, as an engineer, for instance, is complemented with knowledge through the exercise of the SE, and by the knowledge resulting from becoming during the SE, eventually [158].

Moreover, throughout the SE, once we have entered them, it is not just the question of going beyond feelings but assuming them, of being able to notice the inner movements, relating to what we are confronted with, while scrutinising the Nano-scene, or by being challenged by an intuition suggesting to act in one direction or another.

In other words, it is a question of "listening to oscillations in life, whether they are intellectual, emotional, or spiritual", taking into account one's temperament, one's physical and psychological inclinations [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF]. That said, allowing oneself to expose oneself to meditation and contemplation which is similar to making oneself present to the mystery of God, makes us experience a real presence beyond ourselves and our understanding, and helps us to move away from ourselves, to see and judge things differently and to find a direction for action eventually. Otherwise formulated, it is God who makes himself present and let his Spirit act, who is "the one who supports, who accompanies so as not to fall, who keeps us solid" [158] when through the exercises, reflection, thoughts and prayer, we allow ourselves to let him dwelling in us, to be present and active. Such an experience goes beyond any psychological or pure mental experience, though it includes it [START_REF] English | Spiritual Freedom. From the experience of the Ignatian Exercises to the Art of Spiritual Guidance[END_REF].

It is neither possible in the realm of this chapter, nor is it our purpose to detail all of these rules. Besides, out of nature, rules framing the experience are progressively unveiled to the exercitant. In addition, rules are in the hands of a coach who makes different use of them, depending on the situation of each person being accompanied, and from where he or she perceives the person accompanied is on this path of experience or the facilities or difficulties he or she encounters. Moreover, through a pre-established flexible path, each exercitant moves in his own pace and experiences a unique passage through the SE.

Conclusion

If it were immediately clear how man could be born to his authentic human fulfilment with the help of Nanotechnology or other technologies, there would be no need to deepen an ethic. On the other hand, "[...] When technology disregards the great ethical principles, it ends up considering any practice whatsoever as licit" [START_REF] Jones | Catholic Social Teaching: opening the chest[END_REF]. "What can the Christian then say to the one who seeks his own creation? » [START_REF] De Broca | L'homme du XXIe siècle et l'homme au XXIe siècle. Quels défis pour le théologien chrétien ? Revue d'éthique et de théologie morale[END_REF]. For the Social Teaching of the Church and the Spiritual Exercises, this human authenticity passes through an examination of the reality of situations, which is including the reality of God present in the heart of man and in the world. This bond gives to the human being his true centrality and humanity. In this regard, the moral lawfulness of acting in the Nano-scene is to be evaluated.

One could describe the challenge as following: It is to remain a "part of the nature's biological continuum", signalling the humankind created by God and towards which it is moving, as well as the dignity and individuality of each human being, of every creature and of the creation as a whole [START_REF]Cellule de réflexion bioéthique-réunion du 17 octobre[END_REF].

However, in the more or less long term, emerging technologies are capable of being oriented to leave this continuum. It benefits, as per considerable resources, which could be allocated to a rethinking of all ethical reasoning (programmable morality). Whatever the perspective would be, the STCh stands firm that any moral judgement made on any situation must remain a human matter of conscience, which can be exercised by all and cannot be confiscated by some to the detriment of the others. Facing challenges posed by this centrality, the approach of the Catholic Church to emerging technologies is recent and cautious. Moreover, recent documents show that the Church's stated aim is indeed "to intensify the study and confrontation of the effects of this evolution of society in the technological sense in order to establish an anthropological synthesis that is equal to this historical challenge" [START_REF] Francis | holiness pope Francis to the president of the pontifical academy for life for the 25th anniversary of the establishment of the academy[END_REF] and so to add a page on the tradition of the Social Teaching of the Church.

With regard to Nanotechnologies, as with other emerging technologies, such a mission falls, indeed, to the Catholic Church as well as to other religions: "[...] To man, "as he is involved in a complex network of relationships within modern societies" [n°76], the Church addresses her social doctrine. As an expert in humanity [n° 77], she is able to understand man in his vocation and aspirations, in his limits and misgivings, in his rights and duties, and to speak a word of life that reverberates in the historical and social circumstances of human existence" [START_REF] Francis | Address of His Holiness Pope Francis to participants in the plenary assembly of the Pontifical Academy for Life[END_REF].

The attempt made in this chapter, indicates that the principles, values, virtues drawn from its heritage, particularly with regard to Artificial Intelligence, transplants, techniques and work, have the necessary flexibility to open up to reflection in this field which considers the whole human being, the whole of his humanity and the humankind as a whole. Besides, situations concerning old people epitomized as human frailty, vulnerability and experienced surviving example, make it possible to embody and reveal essential aspects to be taken into account in the evaluation of existing scientific and technical action.

In the final analysis, it is a question of action, indeed, for "The Church does not expect science merely to follow principles of ethics, which are a priceless patrimony of the human race. It expects a positive service that we can call with Saint Paul VI the "charity of knowledge" [159]. This service requires commitment, and therefore, prior deliberation. In this sense, it should have a place for the Spiritual Exercises of Ignatius of Loyola, as other ways of deliberating and progressing through decisionmaking process. So, this approach: "has been", ideal, utopian, or reflecting a world "of sheep among wolves"? [160]. Admittedly, the path may seem narrow or, inappropriately reserved for the believer alone. However, as it concerns principles of social organisation, its practicability is open to all. Moreover, the principles contained in the STCh and the rules of discernment and the SE have their weight of validity inscribed in experience even without adhering to the religious or theological context from which they originate. Moreover, depending on the different periods of history, civil societies would borrow them regularly. Certainly they feel that it contributes to the moral imagination subscribed as the "ability to imaginatively discern possibilities for making good choice, and to envision the possible good outcome that might result" [161] In any case, in the field of Nanotechnologies as in others, such an orientation towards the good, can only help in advancing in the understanding of the challenges posed to human action in order to direct action to be taken towards any enhancement of hope, justice and love (caritas-charity), for every person and for the benefit of all humankind.
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