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Abstract
Today there is a multitude of devices and tools to share technologically mediated memory 
practices that can be understood as agents collaborating in the “production of the world”. 
In the field of design of materials, materials libraries started out as cataloguing systems and 
then became the physical and digital place aimed at conveying material cultures intended 
as transitions of the intangible and semantic values of a society onto the tangible reality. 
By configuring repositories of tangible memory, as physical documentary heritage of a 
territorial and material culture, the role of design emerges in preserving, organising and 
transmitting the knowledge of the reality that surrounds us. This means transforming the 
current cultural spaces of the materials libraries to determine design trajectories aimed at 
making evident the unexpressed opportunities of the materials.
The contribution is aimed at investigating the potential of a renewed service as a place of 
tangible memory, a generative device for conveying identity and valorisation of know-how, 
the genius loci, and the sense of materials as a potential and source of further design 
insights, by placing cultural heritage at the centre of the design approach. On the basis of 
the cataloguing of material samples as “materialised data”, a renewed interactive materi-
als library service can convey the meaning of tangible memory to outline criteria for their 
knowledge, valorisation and use.

The Materials Library 
as an Interactive Device 
of Tangible Memory
How to Convey Design Potential in 
the Metamorphosis of Resources
Michele De Chirico
Università Iuav di Venezia 
Orcid id 0000-0001-8942-4886

https://orcid.org/0000-0001-8942-4886
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1. Design and Material Cultural Heritage
Today there is a multitude of devices and tools to convey 
technologically mediated memory practices (Aasman et al., 
2018) whose understanding requires an approach that brings 
out their physical and infrastructural role in shaping culture, 
space, time, cognition and life itself (Attfield, 2020). Con-
temporary conditions also demonstrate the potential of using 
data for the production of shared knowledge through digi-
tal technologies that structurally transform the production, 
transmission and storage of data, information and knowl-
edge. The connectivity between data, shared knowledge, 
spaces and individuals is driving a profound transformation, 
expanding the processes and design fields in which designers 
operate (Bollati, 2021). 
As our society accelerates towards a profoundly pervasive 
digital culture, characterised by new forms of literacy, edu-
cation, practice and expression, memory media can be un-
derstood as agents that collaborate in the “production of the 
world” (Bollmer, 2019) also through a strategic use of the digi-
tal that can be useful in defining new forms of public culture.
The contribution focuses on issues of preservation and valori-
sation of cultural heritage in the intersection with the research 
topic concerning the design of materials, starting from a dou-
ble level of interpretation of “tangible memory”: on the one 
hand we refer to resources as memory capsules of a material 
culture, on the other hand we refer specifically to production 
by-products as the materialised inheritance of a know-how, 
as well as tangible outcome of the metamorphoses of matter 
(Paoletti, 2021) that can generate knowledge and growth (Coc-
cia, 2020).
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2. Contextual Memory Capsules
“Material objects represent the visible and tactile traces of 
the expressions of different cultures” (Dei & Meloni, 2015, p. 
23). Culture, by contrast, is traditionally meant as something 
intangible: a set of social values and feelings, psychological 
patterns, structures of the human spirit, semiotic and commu-
nicative codes (Tylor, 1987). Then, objects “incorporate and 
can make visible these values, these meanings, as vehicles of 
an intangible essence” (Dei & Meloni, 2015, p. 36).

The Convention for the Safeguarding of the Intangible Cultural 
Heritage (Unesco, 2003) seems to assume the classic anthro-
pological concept of culture as “dematerialised”, in other 
words intangible (Dei & Meloni, 2015). Such an interpretation 
suggests that a spiritual essence is involved, but it is clear that 
the sphere of the tangible as source of a sense of identity and 
continuity is largely implicated in the Unesco definition (Une-
sco, 2003). Therefore, the whole concept of preservation, ap-
plied to assets that are alive and constantly changing, should 
not be interpreted as a form of capitalisation of an authentic 
tradition being constantly eroded by mass culture and there-
fore in need of protection and enhancement. On the contrary, 
when considering heritage as understood by Unesco, the focus 
shifts to the circulation of the good and its transformations. 
Then the meaning of “memory” also changes, which is not to 
be understood as a static mapping of what has existed, but as 
embedded in the physical things that surround us as “specific 
and individual agents with which to be in resonance” (Dei & 
Meloni, 2015, p. 53).
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In the literature related to design of materials, two main ap-
proaches to materials knowledge are identified: one concerns 
the technical-functional aspects, the other the expressive-sen-
sorial ones (Ashby & Johnson, 2010). While on the one hand, 
the performance of materials is investigated, on the other 
hand, one can explore what materials communicate and evoke 
in the relationship with users (Karana et al., 2015). 

A further interpretative dimension for the sustainable design 
of materials is provided by what we refer here to as “contextu-
al attributes”, by which we mean the dense network of multi-
dimensional relationships that a material conveys and which 
makes it necessary to explore a material by analysing it in 
relation to its context (Solanki, 2018; Bak-Andersen, 2018). 
When one seeks to understand the value of materials, the 
analysis of the flow of resources within a system defined in 
space and time must be considered (Brunner et al., 2002) and 
this demonstrates that sustainable development always relates 
to context (Bak-Andersen, 2021), as “no good has its own in-
dependent meaning” (Douglas & Isherwood, 1984, p. 80).

Each material resource has its own history, characterises 
a place, transforms a territory in geological as well as so-
cio-economic terms, influencing the set of people in that 
context and acting on the resulting employment possibilities, 
even before it is used as a material for the design of a product. 
The investigation of the applications and uses to which mate-
rials are assigned, also provides further insight into the per-
ception and value that users attribute to those materials. 
Such an investigation is possible by gathering information 
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that describes material resources in multidimensional terms: 
geo-historical, cultural, functional, technical, economic and 
ecological (Bak-Andersen, 2021; Brunner, 2021), thus it in-
volves both quantitative data – available on technical datasets 
– and qualitative data – as the result of ethnographic research.
In the transformation of matter, then, “a form of time emerg-
es, a visible portrait of collective identity is outlined” (Kubler, 
1976, p. 18) in which “object and subject – matter and culture – 
are two polarities that are simultaneously constituted, one in 
relation to the other” (Dei & Meloni, 2015, p. 56).

3. Materials Libraries as Places of Memory Repository
The research concerning the history of a material and the 
traditions related to its use in different cultures is an approach 
to learn about the meaning of a material (Bak-Andersen, 2018; 
Carullo & Labalestra, 2018). Another sort of information that 
can be inferred from tangible memory is technical knowl-
edge: cultures where a type of material has been dominant 
for centuries, and where it is still used, can store a wealth of 
relevant information (Bak-Andersen, 2018).

When designers study, explore and experiment with a material, 
they discover details about its origin and history, learn about 
its composition and compatibility with other materials, appre-
ciate its experiential values and reach an understanding of how 
to manipulate it for production. All this is aimed at recognising 
the as yet unexpressed design potential of a material. 
In the field of design of materials, materials libraries started out 
as cataloguing systems to facilitate the selection of materials 
(Ashby & Johnson, 2010; Wilkes & Miodownik, 2018), and then 
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Levi, 2011) which can convey material cultures meant as tran-
sitions of the intangible and semantic values of a society onto 
the tangible reality (Woodward, 2013; Paoletti, 2021). Walsh and 
Ungson (1991) suggest that organisational memory refers to in-
formation stored in the past that can be used for decision-mak-
ing in the present. A materials library fits well into this descrip-
tion, as “its basic function is to store samples of materials and 
information about them” (Anders & Luise, 2013, p. 2). 

The contribution investigates the potential of a renewed ma-
terials library-system as a place of tangible memory, thus a 
generative device aimed at conveying identity and valorisa-
tion of a know-how, the genius loci, and the sense of materials 
as a potential and source of further design insights, by setting 
territory and material culture at the centre of the design ap-
proach (Bassi et al., 2021). This takes on significance when 
considering the current design scenarios, which call for a 
rethinking of the use of material resources (Solanki, 2018; 
Brunner, 2021; Pellizzari & Genovesi, 2021; Bak-Andersen, 
2021), from which it follows the need to reinterpret the servic-
es available to the designer to “imagine a point of intersection 
between surface and depth” (Mantellini, 2018, p. 118). 

4. Case Study: Design Potential in the Metamorphoses of 
Resources 
Starting from the collection, organisation, processing and 
translation of data and information about material resources, 
that is their tangible memory, services designed for specific 
territorial cultures can take place.
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one hand to convey the sense of materials as sources of cul-
tural meanings, and on the other to enable design trajectories 
implementing principles of sustainability and paradigms of 
circular economy, through knowledge, valorisation and use. 
This means transforming the current cultural spaces of ma-
terials libraries through an operation enabled by a renewal of 
the physical exhibition of material resources and by interven-
tions of digital expansion of the physical spaces, in order to 
determine design trajectories enabling the unexpressed op-
portunities of matter to be made evident.
The configuration of tangible memory repositories, under-
stood as the physical documentary heritage of a cultural 
heritage, also makes it possible to decline the role of design 
in preserving, organising and transmitting knowledge of the 
reality that surrounds us. Therefore, the process of creating 
and sharing knowledge can take place through the valorisa-
tion of memory meant not as static and concluded, but as the 
tangible becoming of the material itself from raw material to 
semi-finished product. 
As a consequence of the cataloguing of material samples 
perceived as “materialised data” (Gwilt, 2022), and if – as 
mentioned – we mean tangible memory as a metamorphoses 
to be mapped and elaborated, “we can know time indirectly, 
through what happens in it: that is, by observing change and 
permanence, marking the succession of events with reference 
to fixed points and noting the contrast of the various rhythms 
of change” (Kubler, 1976, pp. 22-23) typical of a know-how that 
takes its shape in the succession of creative and productive 
processes.
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To demonstrate how the contextual and multidimensional 
interpretation of resources can generate sustainable design 
actions (Bak-Andersen, 2018), a prototype of a multilevel sen-
sory-contextual-temporal map is presented, in which each of 
the deconstructed phases of the production processes, iden-
tified by the acknowledgement of a specific know-how, con-
stitutes “the intersection point of the meshes of a network in 
which the generic notion of identity of territories is intended 
to be captured and deposited in individual artefacts” (Carullo 
& Labalestra, 2018, p. 100), as well as in the evidence of the 
metamorphoses of material resources (Paoletti, 2021).

The pilot case was developed within a research project at the 
Università Iuav di Venezia and financed by the Veneto Region’s 
ESF fund between 2020 and 2021. It concerns the tanning sup-
ply chain and is focused on the sustainable management of pro-
duction residues. It led the author to the framing of a method-
ology related to the modalities of both organisation and design 
interpretation of material resources by putting in place trajec-
tories of practical and design experience as an act of enabling 
knowledge of materials (Bak-Andersen, 2021). The development 
of this methodology is aimed at the formulation of a tool to 
overcome the notion of residues as waste, in support of their 
valorisation as a subject of design. The integration of residues 
within experimental design processes has been mediated by 
their expressive-sensorial qualification, an interpretative filter 
drawn from the studies of the materials experience research 
field (Karana, 2010; Del Curto et al., 2010; Rognoli & Levi, 
2011; Carullo et al., 2017) inherent to the meaning of materials 
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as enablers of experiences mediated by the senses and vehicles 
of cultural meanings. This explains the decision to explore the 
meaning of materials through the analysis of the experiential 
qualities that are then conveyed in a product: these aspects may 
be difficult to measure, but they are fundamental to sustainable 
design of materials as they set the stage for assessing the per-
ception people will have of that material and the connotations 
that will be attributed to it (Karana et al., 2015). Through the 
definition of categories of design macro-actions and technolog-
ical transfers, we first came to the creation of material concepts 
(Fig. 1) and then to the implementation of the prototype of a 

Figure 1. Michele De Chirico, cataloguing material resources and material concepts resulting from 
macro-actions: adding, subtracting, moulding, Università Iuav di Venezia. 2021.
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visual cataloguing system, which can convey the valorisation 
of production by-products in the shape of a multi-level talking 
map (Bruno, 2015): it is a sensory map as it gives back the paths 
and perceptive mutations of the material obtained through de-
sign actions (Fig. 2), a temporal map as it bears the trace of the 
succession of process phases of which production residues are 
the material outcome as well as tangible memory (Fig. 3), and a 

Figure 2. Michele De Chirico, The sensory map. An organisation of mutations of matter. Università 
Iuav di Venezia. 2021. Data visualisation support: Jacopo Poletto.
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generative matrix-map that provides a number of suggestions – 
beyond what has already been exhibited and experimented – in-
tended as possibilities for the design of materials or sustainable 
applications starting from by-products (Fig. 4).

4.2. Material Residues as Memory of a Know-how
The study allowed us to explore the material as a complex 
system of relationships, data, information, in which “each 
material residue is like a memory of the forgotten causes 
whose only recollection is that they succeeded among many 
simultaneous sequences” (Kubler, 1976, p. 159). 

Figure 3. Michele De Chirico, The temporal map. A trace of the metamorphosis. Università Iuav di 
Venezia. 2021. Data visualisation support: Jacopo Poletto.
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Figure 4. Michele De Chirico, Matrix map. Design possibilities generated by actions and contamina-
tions. Università Iuav di Venezia. 2021. Data visualisation support: Jacopo Poletto.

In order to allow us to access the relationship between us and 
the world in design terms, the map acts as an interface and 
becomes a place of reciprocity, both physical and cultural: an 
“in-between”, a mutable and sensuous surface as “an active 
mechanism for reorganising the space” (Wigley, 1995, p. 25) 
of knowledge and design possibilities in which the material 
is not constrained within fixed patterns, and is not aimed at 
its preservation. It is not a collection that seeks to exhaust its 
subject and is not meant to be all-encompassing: it is an open 
map, the “document of a transit” (Bruno, 2015, p. 252) that 
does not provide a defined form to knowledge. 
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It is not a static structure, in fact it is defined while being ma-
nipulated by the designer, constantly negotiated by the sensa-
tions resulting from the potential sensory transitions.
The richness of this output lies in making it possible to read 
and interpret the direct relationship between materials, pro-
duction systems and territories, enabling an analysis of mate-
rials not only on the basis of their performance and aesthetic 
qualification, but as part of a complex system.
By allowing what has been said, the tool offers itself as an 
interceptor of values such as identity and sustainability of a 
know-how of a territorial and material culture, whose produc-
tion residues becomes evidence and matters of design. As a 
legacy of the metamorphoses of a material through the pro-
cesses of a specific know-how, they emerge as resources em-
bodying a form of knowledge (Coccia, 2020; Paoletti, 2021).

5. Further Developments
The research, carried out as part of the research fellowship 
also through a workshop for students of the Materials for 
Design course, held at the Università Iuav di Venezia by Ales-
sandro Mason (2020-21) and Riccardo Berrone (2021-22), has 
provided final outputs in the form of booklets and informa-
tion sheets collecting multidimensional information about 
raw materials and their transformations as they become fin-
ished materials.
The results of the study presented in this contribution repre-
sent the first step towards a broader research work that aims 
at the creation of a multi-level database – on which specific 
exploration filters can be applied – that will flow into a ge-
ographically-based materials library in response to design 
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students’ need to materials experiences, through which they 
can develop the required knowledge for sustainable design 
and circular use of resources.
The prototype of such a tool, aimed at organising tangible 
memory, represents the first step in framing the methodology 
and tools to be brought together in such a system-service de-
signed to convey knowledge in an augmented space that allows 
experiences as an interactive condition, which is both active 
and interpersonal (Stogner, 2011), in order to investigate mate-
rials and receive design input from them in the form of “infor-
mation on demand”. On the basis of these considerations, we 
envision a place as a fluid space-organism that provides new 
access thresholds by communicating with the designer who 
will experience and choose which contents to activate.

5.1. Generative Knowledge through Tangible Memory
The further development of the study conducted so far, which 
is currently a research topic of the author’s doctoral research at 
the Università Iuav di Venezia in the field of Design Sciences, 
has as its long-term goal the setting up of a platform under-
stood as an augmented space in which the so-called “interac-
tion” with materials – traditionally interpreted by a static exhi-
bition of materials in which designers act on and with samples 
– would really allow material resources and concepts to interact 
with the designers who use the materials library service. 
Therefore, the materials, embodying the memory of a materi-
al culture, rise themselves to the role of a source of informa-
tion and sustainable design stimuli: at each “ vibration” (Eli-
asson, 2006), the designer-visitor is not a passive receiver who 
merely absorbs knowledge, but emerges as a sophisticated 
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and active subject of the encounter, as a cognitive movement, 
a “going towards” aimed at reaching the content. He goes be-
yond the exposition, “in a dynamic exploration, he is an inter-
locutor taking part in a bilateral communicative exchange by 
participating individually and actively” (Bollati, 2021, p. 67)
A materials library system-service, renewed in its interac-
tive-digital organisation and fruition as an enhancement of 
its physical-spatial configuration and fruition, can convey the 
meaning of tangible memory in order to facilitate the recog-
nisability of the peculiar qualities of the materials and outline 
criteria for their knowledge, valorisation and use.
By deploying a multiplicity of linguistic, communicative and 
informational tools to stage the narrative, we intend a place 
that becomes an activator of imaginaries, in the sense of 
“conveying cognitive operations that do not merely show the 
reality, but analyse its underlying structures” (Dei & Meloni, 
2015, p. 51). 
Every interaction is a relationship between entities: as they 
communicate with each other, they transfer emotions and 
information, and in this relationship, multimedia technolo-
gies can introduce new dimensions to the dialogue. The pos-
sibility of conveying information of the materials to which 
that information refers, in the form of digital data, opens 
the way to possibilities of augmenting these materials into 
“data-objects”, such as intelligent surfaces, augmented re-
alities and interfaces that integrate the physical and digital 
components (Gwilt, 2022) through the very physicality of the 
material. Then it is about designing a platform that uses data 
to drive generative design processes (Bassi, 2020). Such a 
platform is an “expanded” materials library, in its being a tool 



PAD   Pages on Arts and Design   #24

T
h

e
 M

a
te

ri
a

ls
 L

ib
ra

ry
 a

s 
a

n
 In

te
ra

c
ti

ve
 D

e
vi

ce
 o

f T
a

n
g

ib
le

 M
e

m
o

ry
 b

y 
M

. D
e 

C
hi

ric
o

17
0

for generating shared knowledge, and at the same time it is a 
workshop, in its being a place of tangible memory as a design 
resource. The result is a place of design making in which the 
restitution of tangible cultural heritage, in the form of nar-
rative representations that systematically focus on materials, 
emerges as a creative principle of design intuitions beyond 
what is effectively exhibited in the physical space, as an ex-
pansion of the traditional materials library.
If material resources are the “reacting devices” (Rosa, 2004) 
that have the ability to activate, transform and store tangible 
and intangible cultural transformations, then the proposed 
place is to be understood as a generative, public and cultural 
space, configuring a service for shared use between networks 
of designers and companies, based on a multidimensional 
mapping and storytelling of materials, both from a perfor-
mance and contextual point of view.

6. Conclusions
The thesis supported in the contribution states that by inves-
tigating the relationship between tangible memory, digital 
technologies and cultures and sustainability criteria, the com-
plexity of the material as a contextual system can be brought to 
light. Furthermore, this relationship brings into play the mean-
ing of the preservation of material cultural heritage as transfor-
mation, becoming and circulation of the heritage itself.
Specifically in the design discipline, this means evoking the 
invisible that constitutes the cultural substratum of a material 
resource and making its cultural value transparent, visible. 
For this purpose, we prefigure a materials library system-ser-
vice, which is also a workshop as understood in the contribu-
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tion, requiring an intellectual and design attitude in looking 
at the transformations of the material itself.
In such a place of materials organisation, through a genera-
tive approach of tangible knowledge of the by-products result-
ing from metamorphoses that occur between one production 
process and another, a change in their very status of existence 
is made possible, leading them to become designed or design-
able material entities.
This makes possible the interpretation of materials into com-
plex resources and the understanding of the transfer of this 
complexity onto the material world around us, enabling the 
recognition of the cultural meanings of those resources, as 
well as the conferral of an identity that can give them a proper 
position in the artificial universe.
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Progetto Grafico
From 2003, the only Italian magazine totally 
dedicated to graphic design

CDPG Folders
Booklets dedicated to the AIAP’s Archives 
Funds and personalities of Design History.

AIAP PUBLISHES BOOKS, MANUALS, POSTERS, 
A MAGAZINE AND A JOURNAL. 
GRAPHIC DESIGN, COMMUNICATION DESIGN, 
DESIGN.

AWDA
The International AIAP Women
in Design Award

CAMPO GRAFICO 1933/1939
The Birth of Graphic Design

aiap.it/libreria/

0
9

F

C
M

FONDO /  CLAUDIA
FOLDER MORGAGNI
CDPGAIAP

1
2

F

A
T

FONDO /  ANTONIO
FOLDER TUBARO
CDPGAIAP

https://aiap.it/prodotti/aiap-edizioni/pubblicazioni-aiap/
https://aiap.it/libreria/
https://aiap.it/prodotto/uncover/
https://aiap.it/prodotto/campo-grafico-1933-1939-nasce-il-visual-design/
https://aiap.it/prodotti/aiap-edizioni/progetto-grafico-magazine/
https://aiap.it/prodotti/aiap-edizioni/cdpg-folders/
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FATE SPAZIO!
STIAMO 
PER USCIRE.

Aiap CDPG, the Graphic Design 
Documentation Centre.  
Working to collect, catalogue, 
archive, enhance and promote  
any documents related to graphic 
design and visual communication. 
These documents (originals  
as well layouts of projects, books, 

posters, prints, catalogues, 
correspondence, photographs) help 
reconstruct the history  
of graphic design in Italy  
and support research and 
educational activities, as it is the 
CDGP’s intention to make these 
documents widely available.

Aiap
via A. Ponchielli, 3, Milano
aiap.it — aiap.it/cdpg
@Aiap_ita

MUSEO
DELLA 
GRAFICA
AIAP 
CDPG

https://aiap.it/centro-di-documentazione-sul-progetto-grafico/
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