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 Abstract: Historically, cancer patients have used to rely on the medical treatments 

only in the diagnosis of this disease. Nowadays a field of cancer support is called 

psychosocial oncology or psycho-Oncology  has been emerged  and spread worldwide 

to support medical treatments in order to improve patients’ recovery. However, here in 

Egypt there is still shortage despite the real need. In this respect, it is critical to adopt 

an architectural approach based on the human-nature relationship that has a positive 

impact on people with cancer well-being and, improve their therapeutic program. Then, 

this paper aims to reach that approach to connect people more closely to nature and, 

learn from it. To fulfill the research main goal a comparative analytical study was done. 

Whereas, connecting building with nature is taking different pathways, bio-mimicry, 

bio-philia, and digital morphogenesis, all have the same concerns but, with different 

priorities, weightings, and principles. This research ends by selecting digital 

morphogenesis as an approach for the design of supportive care units in Egypt. The 

selection of digital morphogenesis as an approach is based on the comparison that, 

distinguishes between the three mentioned bio-inspired approaches, not to draw borders 

but, to clarify what is currently happening in the overlapping fields of bio-inspired 

design and, to fill in gaps found in the adopted approach in further researches. 

  

Keywords: Psychosocial Support, Digital Morphogenesis, wellbeing, Nature, Cancer 

Wellness. 

1. Introduction 

Cancer psycho-oncological support units were designed internationally, to lead a new 

concept of cancer care to complement hospital medical treatment. The units provide 

practical, emotional, and social support to people with cancer, their family, and friends. 

Initially built on the grounds of specialist cancer hospitals in the UK, the units have 

become an international model for holistic and social healthcare designed to create a 

bridge between hospitals and community care (Butterfield & Martin, 2016).  

Centers of psycho-oncological support units have developed from the first building 

opened in Edinburgh in 1996 to over 30 sites, found primarily across the UK, but also 

in Hong Kong, Japan, and Spain. The charity is independent of state healthcare systems, 

and the services centers provide are complementary to those offered in the adjacent 

hospitals. Charles Jencks, an architectural historian, described in his book "The 

Architecture of Hope": “All the centers are built with certain fundamental themes in 

mind and an appreciation of how the environment can affect well-being” (Liu, n.d.). 
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The architectural atmospheres of the centers are purposefully enrolled in the provision 

of advice, supportive care with responding to the same one brief but offering different 

interpretations.  

Centers' evidence-based program and architectural and landscape brief (Liu, n.d.), 

offers a set of prompts for the architect to consider how their building will evoke 

emotional responses in its users (Martin, Nettleton, & Buse, 2019). Accordingly, the 

centers are described as emotionally charged buildings that shape the ways care is 

staged, practiced, and experienced in everyday life through the orchestration of 

architectural atmospheres (Duff, 2016; D. Martin et al., 2019).The research, is adding a 

new layer for designing such centers and units by adopting digital morphogenesis. 

Digital Morphogenesis is an approach that could be so rewarding from psychology of 

space point of view. As it  is taking its inspiration from biology, departing from the idea 

that consider  architecture as form-finding that privileges appearance, emphasis on 

‘material performance’ and ‘processes over representation’. (İçmeli, 2013). Whereas, 

using science and technology has begun to sense the intimate connection between living 

structure and architecture. (Alexander, 2005). 

2. Methodology:  

 
Comparative analytical study aims to identify the similarities and differences between 

bio-inspired design three approaches; bio-mimicry, bio-philia, and digital- 

morphogenesis,  and their abilities to influence cancer patients’ therapeutic environment 

positively and promote their recovery. To attain this aim, the research is examining each 

approach in terms of definition, principles, form finding techniques and cognition and 

emotional response of each approach attributes. In order to clarify what is happening in 

the overlapping fields of bio-inspired design, and fill in gaps found in the adopted 

approach. 

 

3. Biomimicry, biophilia and digital morphogenesis 

Bio-design is the integration of design with biological systems, to achieve the design 

that mimics nature, to obtain better well-Bing for building users (biophilia) and to have 

better ecological performance (bio-mimicry). Designers create interactions between 

people and nature, mediating a historically troubled relationship and creating 

opportunities to connect in new ways for mutual benefit. Bio-design is an expression of 

this integration; of harnessing nature for human purposes, foretelling beauties and new 

functions for design yet also warning of dangers (Myers W., 2014). It is important to 

define the difference between bio-inspired design approaches.  
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3.1 Biomimicry: Nature inspired innovation. 

Approaches to bio-mimicry as a design process usually fall into two categories: The 

first is defining the human needs or design problems and looking to the ways other 

organisms or ecosystems have solved. This approach requires designers to identify 

problems and biologists to then match these to organisms that have solved similar 

issues(Aziz & El, 2015). The second is identifying a particular characteristic, behavior 

or function in an organism or ecosystem and translating that into human designs. 

(Pedersen Zari, 2013). Within the two approaches discussed, three levels of bio-

mimicry that can be applied to a design problem as the following form, process and 

ecosystem (adapted from Pedersen Zari, 2007). As shown in figure 1 

 
The first level is the organism level whereas; species of living organisms have typically 

evolved for millions of years. These forms have adapted to constant changes over time 

although the different circumstances. Humans therefore have a wide range of examples 

to use to solve problems experienced by society that organisms may have already 

addressed, usually in energy and materials effective ways This is beneficial for humans, 

especially with changing access to resources, climate change, and an increased 

understanding of the negative environmental impacts of current human activities on 

many of the world's ecosystems. (Anatomy et al., 2015) 

 

The second level is the behavior Level where, a significant number of organisms face 

the same environmental conditions that humans do and need to solve  similar issues 

that humans encounter. Organisms that are able to control the flow of resources to 

other species and who may cause changes in biotic or abiotic (nonliving) materials or 

systems are called ecosystem engineers (Salonen, Lahtinen, Nevala, & Morawska, 

2013). Humans are effective ecosystem engineers, but may gain valuable insights by 

looking at how other species in nature are able to change their environments while 

creating more capacity for life in that system. 

The third level is the mimicking of ecosystems is a vital part of biomimicry as described 

by Vincent (2007). The term Eco-mimicry has also been used to describe the mimicking 

of ecosystems in design (Widera, 2017). The objective is the wellbeing of ecosystems 

and people. Proponents of industrial, construction and building ecology advocate 

mimicking of ecosystems (Graham, 2003, Kibert et al., 2002, Korhonen, 2001) and the 

importance of architectural design based on an understanding of ecology is also 

discussed by researchers advocating a shift to regenerative design (Reed,2006). 
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3.2 Biophilia: The human nature relationship. 

In the Biophilia Hypothesis (1986), Edward O. Wilson, one of the world’s most 

acclaimed biologists, noted that humans needed daily contact with nature to be healthy 

and gain longevity. This affiliation with nature continues to be critical in the modern-

day human health and wellbeing literature and practice (Browning, Ryan, & Clancy, 

2014).In the research area of human health and wellbeing, a growing body of research 

shown that exposure to nature continues to result in positive health benefits. Architects 

use biophilia as a tool to connect people inside buildings to nature outside them through 

design patterns and relevant parameters. Biophilic patterns have a wide range of 

applications in both internal and external environments, bringing physiological, 

cognitive and psychological benefits. Building is evaluated biophilic design building 

when it achieves availability of biophilic design criteria with number out of 14 patterns 

with percentage of availability of the pattern of the three main categories of biophilic 

patterns, namely, “Nature in space”, “Natural analogues”, “Nature of space”. 

However, not every space can be designed to integrate all the principles of biophilic 

design; there are often many elements that can collectively enhance the space design 

and well-being of people within it (Architecture, n.d.).Nature in the Space encompasses 

seven biophilic design patterns, while Natural Analogues encompasses three patterns of 

biophilic design, and, Nature of the Space encompasses four biophilic design patterns.  
 

The first category is  “Nature in the space”; this refers to providing the built-up 

environment with natural elements. This is considered the easiest way to introduce 

biophilia to the space. Views to nature from the inside of the building, natural light, and 

direct access to nature; courtyards, gardens and roof terraces planted with greenery, also 

fall into this category. This Connection with Nature has proven to reduce stress, showed 

more positive emotional functioning, and improved concentration and recovery rates. 

Second is “Natural analogues”, this concept refers to human-made elements which 

mimic nature. Artificial plants, preserved moss walls, representational artwork, patterns 

and architecture that evoke nature are all examples of natural analogues. Woodgrain 

and building materials mimicking shells and leaves used in interior of exterior 

decoration are all excellent illustrations of the use of natural analogues. The third refers 

“Natural of space” to the physiological way in which space is planned and 

architectural design effects on our human responses. As we have evolved over millennia 

and our success is partially due to our ability to connect with nature. 
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3.3 Digital morphogenesis and theory of emergence 

The term ‘digital morphogenesis’ refers to the ‘emergence’ of forms and behavior from 

the complex systems.(Hensel, Menges, & Weinstock, 2012). The techniques and 

processes of digital morphogenesis are mainly mathematical where, the analysis and 

production of complex forms or behavior are fundamental. Computers make it easier to 

develop designs through versioning and gradual adjustment. In ‘Morphogenesis and the 

Mathematics of Emergence ‘studies the origins of the concepts and provides a database 

of the mathematical basis of processes then produce emergent forms and behaviors, in 

nature and in computational environments. Digital morphogenesis places emphasis on 

‘material performance’ and ‘processes over representation’. It requires recognition 

of buildings not as fixed bodies, but as complex energy and material system and, exist 

as part of its environment. (Kolarevic, 2004). Branko Kolarevic defined digital 

morphogenesis: “In contemporary architectural design, digital media is increasingly 

being used not as a representational tool for visualization but as a generative tool for 

the derivation of form and its transformation”.(İçmeli, 2013) 

 

Adopting digital-morphogenesis as a generative tool in the design process by depending 

on algorithmic approach can be considered the tool that has the ability to apply wider 

range of patterns that understanding the relationships between biology/ecology and 

humans to improve human technology or to improve human psychological wellbeing.  

Digital morphogenesis is concerned with the shapes tissues, organs and entire 

organisms and the positions of the wide range of specialized cell types and the main 

question of how biological form and structure are generated (Kolarevic, n.d.).Digital 

morphogenesis includes an understanding of organs as well as their formation. It also 

addresses the problem of biological form at many levels, from the structure of individual 

cells, through the formation of multi-cellular arrays and tissues, to the higher order 

assembly of tissues into organs and whole organisms. (İçmeli, 2014). 

4. Biomimicry, biophilia and digital morphogenesis: Differences and 

similarities. 

In order to, highlight the main differences between the three approaches in terms of 

form finding techniques, processing, connectedness to nature and principles of 

each approach in depth, the research at first is defining each as the following:  

Bio-mimicry is the “mimicry,” or more accurately, the emulation of life’s engineering, 

bio-mimicry is an innovation method to achieve better performance. In contrast 

biophilia describes humans’ connection with nature and biophilic design is replicating 

experiences of nature in design to reinforce that connection and it is an evidence-based 

design method to improve health and wellbeing. Whereas, Digital morphogenesis 

requires the recognition of buildings not as fixed bodies and solely unites but as 

complex energy and material systems that exist as part of its environment and have a 

life span. Architect Michael Weinstock, in his article “Morphogenesis and the 
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Mathematics of Emergence” (2004), urges to integrate the mathematical processes into 

architectural systems design, so that architecture becomes rapidly “intelligent” with 

responsive emergent forms and behaviors that demonstrate higher levels of 

complexity.(Hensel, Menges, & Weinstock, 2004).  
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Table 4 is illustrating the main differences, between biophilia, biomimicry and bio-digital 
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5. Conclusions 

Based on this study, the following conclusions can be drawn: 

The analytical comparative study done in research has showed that, selection of digital 

morphogenesis as an approach for designing psycho-oncological support units is 

definitely rewarding. Whereas, the comparison has shown that digital morphogenesis 

emphasis on the form not as a shape of a material object alone, but as processes that 

integrate material and form together, multitude of forces, environmental conditions, and 

modulations that generates from the exchange of an object with its specific 

environment. By this integral character of the material and the digital design methods a 

building should be able to take any form without giving up function, instead of 

redefining the design process from being as straightforward as that: imagine, draw, 

apply, analyze then construction follows.  Digital morphogenesis design process 

depends on inverting this process and start from analysis by the integration of physical 

considerations and environmental constrains within the computational tools to create 

novel ways of a biological-based form generation based on cancer patients needs and 

achieve a higher level of performativity. Based on the comparison on this research, it is 

recommended to take up the advantages of biophilic design approach, in terms of stress 

reduction, cognitive performance and emotion, mood preference in addition to the 

significant advantages of digital morphogenesis as shown in (figure 1).  In order to have 

a complete morphogenetic framework that, connects people with cancer more closely 

to nature and affects their therapeutic program positively. 

 

(Figure 1) Integrated morphogenetic design approach 
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