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Organised as a dialogue between nature and design, this book explores design ideas,  
opportunities, visions and practices through relating and uncovering experience of  
the natural world.

Presented as an edited collection of 25 wide-ranging short chapters, the book explores 
the possibility of new relations between design and nature, beyond human mastery and 
understandings of nature as resource and by calling into question the longstanding role 
for design as agent of capitalism. The book puts forward ways in which design can form 
partnerships with living species and examines designers’ capacities for direct experience, 
awe, integrated relationships and new ways of knowing. It covers:

· New design ethics of care

· Indigenous perspectives

· Prototyping with nature

· Methods for new design and nature relations

· A history of design and nature

· Animist beliefs

· De-centering human-centered design

· Understanding nature has power and agency

Design and Nature: A Partnership is a rich resource for designers who wish to learn  
to engage with sustainability from the ground up.

Kate Fletcher is a Professor at the Centre of Sustainable Fashion, University of the Arts 
London, UK, where she explores design for sustainability. 

Louise St. Pierre is an Associate Professor at Emily Carr University, Canada, where she 
researches sustainability, contemplative practice and design’s relationship with nature. 

Mathilda Tham’s work sits in a creative, feminist, activist space between design, futures 
studies and sustainability. She is Professor of Design, Linnaeus University, Sweden.
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Markus Wernli 

Short-comings and 
Vulner-abilities

In a somewhat speculative, participatory study we tried to design a 
consequential entanglement between people and plants. “We” refers to 
a PhD student (the fermentation enthusiast) and a product designer (the 
horticulture enthusiast) and 22 plant-loving participants. Over two months 
in spring 2017 we practically explored our personal role in bio-material 
circulations. Yet our negligence for the basic needs of nutrients-trans-
forming bacteria made us extremely susceptible to floundering plants and 
inconvenient confessions, and postponed little breakthroughs.

Intentional consequences
We wanted to see what happens when residents in Hong Kong grow 

lettuce indoors simply from their own, self-processed urine. Yes, our 
urine. Some voices — that we respect — told us not to implicate people 
in their own sanitation. We didn’t listen and prototyped a tiny niche 
for our nutrients-abundant outflow (Wolgast, 1993), crafting it into the 
life force it is biologically meant to be. We wanted to explore life-serving 
alternatives (Hayes, 2010) in contrast to narrow ‘waste treatment’ options 
where sludge is mined for phosphorous, biomass is gas-harnessed into 
abstract energy and runoff is detrimental. We wanted to temporarily 
reclaim our ‘agro-ecological’ selves (DuPuis, 2015) we used to be prior to 
pre-urbanism.

We observed how people bring living plants into homes and raise 
them, for decoration or for food supply. Many Hong Kong residents live 
in crammed, dark flats, so recently these hydroponic plant incubators 
became all the rage: Plants are bred in a petrochemical, aerated nutrients 
solution and with LED lighting — in just half the time of soil-based grow-
ing (Trejo-Téllez et al., 2012). Soil and sunlight are no longer needed.

We also noticed how some people are secretly adding a splash of their 
fresh urine to the water in the vase or pot of tomatoes as a frugal way of 
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fertilising. Such life-hack practices produce rather mixed results. The 
volatile urea reacts with the air, causing malodours instead of mineralising 
into plant nourishment (Jones, 1997: 82).

Engaging urine and people
We went about combining urine prudence with hydroponic magic and 

dared to shrink-wrap the food loop for domestic use. We gathered exper-
tise from microbiologists. We consulted with health care specialists. We 
had wet horticultural dreams with ecological engineers. We perfected 
urine-to-hydroponics upcycling in year-long experimentations. And we 
gave the thing a name: ANTHROPONIX. “ANTHRO” paid tribute to 
materials made and discharged by humans; “PONIX” referred to the hard 
labour (toil) that growing food entails. We hoped to con-template — ob-
serve together — how lifestyles and substances penetrating our bodies 
impact flourishing and taste of the vegetal offspring as indicated in figure 1. 

Adopting DIY lactic acid fermentation, akin to yoghurt cultivation, 
we were able to stabilise our urine (Andreev et al., 2017). Using bacte-
rial cultures, in-vessel storage and three weeks of fermentation is ridding 
urine of its smell, making it fit for indoor use. We could not afford costly 
bio-lab testing, so Urinalyses dye strips let us monitor a few medical 
parameters. Every day we collected, tested and fermented 20ml of our 
morning urine at home over three weeks. After fermentation, a lettuce  
or watercress seed was grown in each diluted specimen. To track how 
one’s eating habits and emotional fluctuations impact the urine-bred 
plant life, we kept an elaborate journal. 

Figure 1: Tiny urine specimens are Urinalysis-tested, then fermented and diluted  
in water to grow lettuce while the welfare of human and plant is recorded in a 

detailed journal over a six-week period.
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We imagined a horticultural co-design where people, plants and bacte-
ria would happily collaborate toward shared prospering. This urine/plant 
cultivation was collectively held together by five bi-weekly workshops to 
provide instalments of supplies, skilling and sharing opportunities. Using 
a multi-modal aesthetic that juxtaposed scientific with philosophical con-
siderations, the workshops intended to bridge the disconnects between 
human and plant, design and nature. 

Reality comes more agitated
On April fool’s day we launched ANTHROPONIX with 22 partici-

pants. For the consecutive 21 days, we collected tiny bits of our morning 
urine — ‘midstream’ — in centrifugal test tubes. The ‘centrifugal’ made us 
believe the tubes would contain the gases released during fermentation 
when we ordered them the week before. Yet, the carbon dioxide of hard-
working lactic acid bacteria was stronger than our centrifugal lids. Most 
of us were surprised to find urine sample no. 1 dispersed in the bathroom 
when returning home in the evening. Only hours after the project began, 
the facilitators abandoned their designer’s pride and launched fearlessly 
into damage control: admitting the lack of preparation, giving explana-
tions, imploring to duct-tape the lids.

Miraculously, the participant count remained at 22 on day two and 
throughout the venture. The urine blow-up was a happy accident. The 
chemical reaction made the urine transformation palpable: it did not 
smell. Since everybody encountered the same problem, it was our height-
ened moment of group initiation, a bonding that proved to be vital for 
bigger challenges still to come.

Our designerly thriftiness and overconfidence led to a second design 
flaw that would make the plant growing into a speculative scramble. 
When we down-scaled the planter size (for budgetary reasons) we ignored 
how nutrients-transforming bacteria could be pushed beyond operational 
limits. The nutrients in urine need to be first mineralised by oxygen-hun-
gry bacteria before plants can utilise them. To prevent suffocation from 
nutrients overload (eutrophy) constant air injection was needed which 
made it challenging to grow lettuce, beans and watercress.

Staying engaged on crisis point, most of us responded in creative ways 
to nurture and rescue the floundering plants. Often, not following the 
facilitators’ directions proved to be most successful. One participant sys-
tematically germinated different seed varieties until she succeeded with a 
particular kind of bean that tolerated the restrictive planters. Others tried 
to better understand the biochemical processes involved and researched 
ways for monitoring and improving the nutrients solution. People with 
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their own hydroponic systems began to supplement our organic solution 
with the petrochemical option in a desperate effort to re-nourish the 
starving plants. Veteran gardeners in the group funnelled their fruitless 
attempts into a teachable moment for the facilitators and pointed them 
to horticultural books and knowledge resources for considering alterna-
tive planting methods. 

While most of the activities took place at our homes, many referred  
to the project as a camp experience due to its intensity by overcoming 
uncertainties, knowledge-packed workshops and heated group discussions. 
These extraordinary circumstances over a limited period of time warrant-
ed extraordinary efforts in our busy lives. When our shrink-wrap food 
loop (figure 2) unravelled, we realised how there was value in becoming 
vulnerable.

The engaging precarity

In a venture so technically limiting, the ANTHRO, as in humanly 
caused, and the PONIX, as in overcoming obstacles, took on real world 
meaning. The open-ended struggle in this socio-vegetal precarity shifted 
our experience. On the flip side of precarity and distress can be joy, be-
longing and meaning as Brené Brown (2013) indicates. This vulnerability 
has enlivened and activated us, the organismic, socio-technological, cul-
tural and emotional beings that we all are (Sonne & Tønnesvang, 2015).

Reusing our urine made us, on a foundational level, vulner-able as or-
ganismic beings. Environmental toxins and non-degradable polluters such 
as microplastics in our tap water (Tyree & Morrison, 2017) accumulate 

Figure 2: More-than-human health interaction through a closed food loop with 
plants growing on fermented urine.
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uncontrollably as body burdens (Liboiron, 2016), inevitably ending up in 
our urine and plants. We do have only limited control over the intake of 
foods, drugs and body care products. Pharmaceuticals can linger in our or-
ganisms for weeks (Mullen et al., 2015) and antibiotics are sabotaging the 
fermentation process for months (Sollazzo et al., 2014). One participant 
thoughtlessly took flu meds during collection period and found himself 
worrying of being trapped in an eternal pharmaceutical feedback loop if 
he ate the beans grown in his urine. 

Trying to align our eating habits towards plant flourishing and with-
holding ‘lucky tiny urine samples’ from spilling into the sewer, made us 
aware how we are vulnerable as socio-technological beings. When weaving 
ourselves into the food web, we better sensed the dependency on that 
Australian farmer growing our organic oats and the food system in be-
tween. It made us more grateful to the sanitation worker and logistics that 
enable us to use a toilet. We also realised how our relationships with non-
human actors like lactic acid bacteria and lettuce sprouts come without 
guarantees and are unpredictable. Yet, collaborating with them requires 
our dedication.

Due to the lack of tangible — edible! — outcomes, people started to 
worry about the legacy of the project. In this way we became vulnerable 
as cultural beings who have a need for shared sense-making. The conclud-
ing interviews became often an opportunity for charting out more radical 
and regenerative flora–fauna interactions in Hong Kong. Participants 
expressed a desire to contribute to a larger narrative and felt obliged to 
the ‘greater good’. Many felt like they had a stake in the implications of 
this project by taking a stand and differing from societal norms. 

Witnessing the struggle and floundering of the plants made us dis-
cover our vulner-ability as emotional beings who try to make sense of the 
complexity called life. The suffering of the plants was able to trigger 
existential confessions in some. True for all was how beyond attitudes and 
inhibitions, we can engage on a deeper level with our urine, our senses, 
and our little personal journeys on this metabolising planet. It took cour-
age to bring forth this vulner-ability. In the least, the imperfect design 
of ANTHROPONIX made for rather perfect con-versations (dancing 
together).

Stick-with-it ‘phase 2’
Through this collective stumbling-forward in uncertainty, some kind 

of accelerated group learning emerged. To ensure all dying plants, urine 
concoctions and efforts were not in vain, participants had a central 
role in designing a more plant-friendly ‘phase 2’. In consensus with 
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gardening-savvy group members we scrapped the original concept and 
aimed at a hybrid planting approach. The water-dissolved human nutri-
ents are now drenching a coco-peat growing medium that is much more 
conducive to bacterial-cationic activity. It makes possible plant raising 
without external air supply on different scales and configurations. ‘Phase 
2’ kicked in before the first had ended and still continues to date. 

ANTHROPONIX ran contrary to a culture telling us we need to be 
perfect, predicting and controlling. Coming to grips with vulner-ability, 
we needed to learn how to accept shortcomings as a mode of life-affirm-
ing agency. Together with metabolising humans and nonhumans we had 
redefined design as vulner-ability practice where we are going-through, 
crafting-through, waiting-through the (non)outcomes and bear with all 
the consequences — self-inflicted or not — more wholeheartedly. Rather 
than distracting ourselves with right–wrong discussions, or, seeking to 
avoid the messiness with narrow perfectionism, we took a less glorious 
position of the insufficient, yet possibly more authentic co-designer. We 
were lucky to find lettuce, urine and fellow participants who gave us the 
courage to be gracefully imperfect. It made it possible to enrich and com-
plete the experience with each other through dedication, bonding and 
meaning. It made the outcome so much more fermentive and probiotical.

This essay looks at design not as practice to shield us from the unpre-
dictability of living but to engage and grow with it. Recent research in 
social psychology demonstrate how first-hand experience of vulnerability 
is necessary for human flourishing (Sonne & Tønnesvang, 2015). What 
makes us vulnerable — our human susceptibility to discomfort, pain, 
failure — is not only a source of struggle, shame and inferiority. It is also 
the origin of pleasure, creativity, belonging and sense-making. Embracing 
our vulnerability — rather than eliminating it — is a potentially more 
integrative way of accessing change and unleashing human development 
that stems from within ourselves. We have a sense that this article just 
scratched the surface of what the fuller implications of vulner-ability in 
design practise might be. Co-designing for and through the fermenting, 
sprouting, living world has augmented that. In the least, finding mutual 
support and affirmation when being biosocially exposed may help us tran-
scend the design–nature duality.

Acknowledgements: ANTHROPONIX was made possible with a seed grant from Design 
Trust in Hong Kong, an internationalisation grant from Dutch Creative Industries NL in 
Rotterdam and supported by the Research Institute for Sustainable Urban Development 
at The Hong Kong Polytechnic University.



117

REFERENCES

 — Andreev, N. et al. (2017). Lactic Acid 
Fermentation of Human Urine to Improve 
Its Fertilizing Value and Reduce Odour 
Emissions. Journal of Environmental Man-
agement, 198, 63–69. DOI: 10.1016/j.
jenvman.2017.04.059.

 — Brown, B. (2013). Daring Greatly: How 
the Courage to Be Vulnerable Transforms 
the Way We Live, Love, Parent, and  
Lead. London: Penguin.

 — DuPuis, M. (2015). Dangerous Digestion: 
The Politics of American Dietary Advice. 
Oakland, CA: University of California 
Press.

 — Hayes, S. (2010). Radical Homemakers: 
Reclaiming Domesticity from a Consumer 
Culture. Richmondville, NY: Left to Write 
Press.

 — Jones, A. (1997). Environmental Biology. 
New York: Routledge.

 — Liboiron, M. (2016). Redefining pollution 
and action: The matter of plastics. Journal 
of Material Culture, (50) 1. 87-110. 
Available at: https://journals.sagepub.com/
doi/full/10.1177/1359183515622966

 — Mullen, R. et al. (2015). Analysis of 
Pharmaceuticals in Food Crops Grown in 
Urine and Related Products Fertilized Soil. 
[online]. Available at: http://richearthin-
stitute.org/wp-content/uploads/2015/10/
Pharmaceuticals-in-Urine-and-Relat-
ed-Products-ACS-Poster.pdf [accessed  
5 March 2018].

 — Sollazzo, A. et al. (2014). Usine Du 
Trésor Noir: User’s Manual. Brussels: 
Collective Disaster.

 — Sonne, M. & Tønnesvang, J. (2015). 
Integrative Gestalt Practice: Transform-
ing Our Ways of Working with People. 
London: Karnac.

 — Trejo-Téllez, L. et al. (2012). Nutrient 
Solutions for Hydroponic Systems. In 
T. Asao (Ed.), Hydroponics (pp. 1–23). 
London: IntechOpen.

 — Tyree, C. & Morrison, D. (2017). 
Invisibles: The Plastic Inside Us [online]. 
Available at: https://orbmedia.org/stories/
Invisibles_plastics [accessed 5 March 
2018].

 — Wolgast, M. (1993). Rena Vatten: Om 
Tankar I Kretslopp. Uppsala: Creanom.


	Cover
	Half Title
	Title Page
	Copyright Page
	Dedication
	Table of Contents
	Acknowledgements
	Introduction
	Glossary
	Section I: Lying
	Lying down to receive
	A Shift of Attention
	‘Towards… Something More Liveable’ A Moth Journey
	An Unexpected Rapport: Mushrooms, a Designer + Everyone Else
	Sitting in Trees
	Co-creating with a Tick

	Section II: Sitting
	Sitting to open dialogue
	Hybrids. Others/Selfies
	Narrating the Impression
	Thick Description Through Visualisations Towards New Repre-sentationsof Nature
	Learning from Harakeke Towards a Network for Textile Design in Aotearoa New Zealand
	Becoming-with Vegetal: Sympoietic Design Practice with Plant Partners
	To Name is to Value

	Design and Nature: A History
	Part One: Early Views on Nature and Ecology
	Part Two: Ecological Design as Mastery
	Part Three: Bio This … and Bio That
	Part Four: Hindrances and Inspirations for Design and Nature

	Section III: Standing
	Standing to achieve a view
	Short-comings and Vulner-abilities
	Living Landfill
	Design and Nature as Seen through Fur: Systems of Mani-pulationand Care
	Bully Goes Fishing
	Dirty Design (or A Bloody Mess) In Celebration of Life Affirming Design

	Section IV: Walking
	Walking to move
	Earthbond Prototyping, a Method for Designers to Deepen Connections to Nature
	Design Students in Sustainable Systems
	Design on the Wing: Collaborative Work with Nature
	Sustained Observation and Processes of Growth
	A Nourishing Dialogue with the Material Environment
	The Poetics of Cultural Landscapes through Ecological Wisdom
	Antarctica SE3: A Conversation on Designing with Care
	Folding In

	Conclusion
	Contributors
	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d002800630029002000320030003100300020005400610079006c006f0072002000260020004600720061006e0063006900730020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




