
Biophilic Design: Patterns,
Health Impacts, and Technical
Implementation

This briefing document synthesizes research on biophilic design
—the  practice  of  connecting  people  with  nature  in  the  built
environment—to  outline  its  historical  context,  categorical
frameworks,  biological  impacts,  and  technical  applications  for
improving indoor air quality and human well-being.

Executive Summary

As  the  global  population  increasingly  urbanizes,  humans  now
spend  approximately  85–90%  of  their  time  indoors.  This
disconnect  from the natural  world has led to increased stress,
diminished  cognitive  function,  and  "Sick  Building  Syndrome."
Biophilic design serves as a codification of human intuition and
neural  science,  providing  a  framework  to  reconnect  the  built
environment with nature. By utilizing 14 specific design patterns
across three categories—Nature in the Space, Natural Analogues,
and  Nature  of  the  Space—designers  can  measurably  reduce
stress,  enhance  creativity,  and  improve  physiological  health.
Furthermore, technical biophilic installations, such as active and
passive  green  walls,  offer  sustainable  methods  for  indoor  air
purification (phytoremediation) and humidity regulation.



The 14 Patterns of Biophilic Design

Biophilic design is organized into three primary categories that
provide a framework for incorporating diverse natural strategies
into the built environment.

1. Nature in the Space

This  category  addresses  the  direct,  physical,  and  ephemeral
presence of nature.

[P1] Visual Connection with Nature: Views to living
systems and natural processes.
[P2] Non-Visual Connection with Nature: Auditory, haptic,
olfactory, or gustatory stimuli.
[P3] Non-Rhythmic Sensory Stimuli: Stochastic and
ephemeral connections (e.g., a passing breeze).
[P4] Thermal & Airflow Variability: Subtle changes in
temperature and airflow mimicking natural environments.
[P5] Presence of Water: The experience of seeing, hearing,
or touching water.
[P6] Dynamic & Diffuse Light: Varying intensities of light
and shadow that change over time.
[P7] Connection with Natural Systems: Awareness of
seasonal and temporal changes.

2. Natural Analogues

This  category  focuses  on  organic,  non-living,  and  indirect
evocations of nature through materials and patterns.

[P8] Biomorphic Forms & Patterns: Symbolic references to
arrangements found in nature.
[P9] Material Connection with Nature: Minimally
processed materials reflecting local ecology or geology.
[P10] Complexity & Order: Rich sensory information
following a spatial hierarchy.
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3. Nature of the Space

This category addresses spatial configurations that mimic natural
environments to trigger innate responses.

[P11] Prospect: An unimpeded view over a distance for
surveillance and planning.
[P12] Refuge: A place for withdrawal and protection from
behind and overhead.
[P13] Mystery: Partially obscured views that entice an
individual to travel deeper.
[P14] Risk/Peril: An identifiable threat coupled with a
reliable safeguard.

Mind-Body Systems and Biological
Responses

The  efficacy  of  biophilic  design  is  supported  by  empirical
evidence  across  cognitive,  psychological,  and  physiological
systems.

Table 1: Biological Impacts of Specific Patterns

| Pattern Category | Key Impacts | Biological Evidence | | :---
| :--- | :--- | | Nature in the Space | Stress Reduction, Cognitive
Performance  |  Lowered  blood  pressure/heart  rate;  improved
mental  engagement;  reduced  stress  hormones  (cortisol).  |  |
Natural  Analogues |  Emotion,  Mood,  Preference |  Decreased
diastolic  blood  pressure;  improved  creative  performance;
observed  view preference.  |  |  Nature  of  the  Space |  Safety,
Pleasure,  Concentration  |  Reduced  boredom  and  fatigue;
improved  perception  of  safety;  strong  dopamine/pleasure
responses. |
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Technical Analysis: Indoor Air Quality
(IAQ) and Phytoremediation

Biophilic  installations  are  increasingly  utilized  not  just  for
aesthetics, but as functional tools for air purification. Indoor air
pollutants are often higher and more concentrated than outdoor
pollutants due to building tightness and endogenous sources like
VOCs (Volatile Organic Compounds).

Phytoremediation Mechanisms

Plants remove pollutants through their leaves, stems, and root
zones.  Processes  include:  *  Stomatal  Absorption: Gaseous
pollutants like ozone and VOCs are absorbed through leaf pores.
* Deposition: Particulate matter (PM) is deposited on leaf waxes.
*  Rhizosphere  Activity: Microorganisms  in  the  root  zone
metabolize organic substances.

Table 2: Recommended Air Purifying Plants

| Common Name | Botanical Name | Pollutants Removed | | :---
| :--- | :--- | | Devil’s ivy | Epipremnum aureum | Xylene, benzene,
formaldehyde, trichloroethylene | |  Peace lilies |  Spathiphyllum
spp. |  Benzene,  CO,  formaldehyde,  xylene,  acetone | |  Spider
plant |  Chlorophytum  comosum |  Formaldehyde,  xylene  |  |
English ivy |  Hedera helix | Formaldehyde, benzene | |  Snake
plant | Sansevieria trifasciata | Formaldehyde, benzene, xylene |
| Pineapple plant | Ananas comosus | CO2 |

Green Wall Technology

There are three distinct types of biophilic installations for IAQ: 1.
Potted  Plants: Free-standing,  primarily  aesthetic,  limited
purification capacity.  2.  Passive Green Walls: Vertically applied
growth  media  (soil,  felt,  or  polyurethane)  with  integrated
hydration. 3. Active Green Walls: Advanced systems that use air
fans  to  force  indoor  air  through  a  bio-wall  filter,  significantly
enhancing purification.



Note on Growth Media: Polyurethane sheet media is preferred
over coir or felt mats as it does not biodegrade, stays viable for
20+ years, and has superior water-holding capacity.

The Multisensory Approach

True biophilic transformation requires engaging all five senses to
tap into deep-seated human instincts.

Sight: Use fractals, organic patterns, and layered lighting
that mimics the sun's natural rhythm.
Sound: Incorporate indoor fountains or subtle nature
recordings to reduce mental fatigue.
Smell: Use essential oils or vertical herb gardens (mint,
basil, rosemary) to evoke a sense of sanctuary.
Touch: Use contrasting textures (polished stone vs. rough
wood) and barefoot-friendly flooring (cork, bamboo).
Taste: Integrate edible greenery like lemon trees or
hydroponic strawberries into dining and kitchen areas.

Design and Planning Considerations

Successful biophilic implementation is not universal; it must be
locally appropriate and responsive to the specific user base.

Design Intent: Identify the health baseline of the target
population (e.g., stress reduction for emergency room staff
vs. cognitive performance for students).
Quality vs. Quantity: A single, high-quality, information-
rich intervention is often more effective than multiple low-
quality applications.
Duration and Frequency: Empirical evidence suggests that
benefits can occur in as little as 5 to 20 minutes of
immersion. Interventions should be placed along high-
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traffic paths to ensure frequent "micro-restorative"
experiences.
Local Appropriateness: Design must account for climate
and socio-cultural norms. For example, a "savanna
analogue" like a lawn is biophilic but may be unsustainable
in arid climates due to water requirements.

Important Quotes with Context

“…the  enjoyment  of  scenery  employs  the  mind
without fatigue and yet exercises it, tranquilizes it
and yet enlivens it; and thus, through the influence
of  the  mind  over  the  body,  gives  the  effect  of
refreshing  rest  and  reinvigoration  to  the  whole
system.” — Frederick Law Olmsted, 1865

Context: This  quote  highlights  the  long-standing
intuition  regarding  the  restorative  power  of  nature,
predating modern neurological evidence.

“In every walk with nature one receives far more
than he seeks.” — John Muir, 1877

Context: Emphasizes  the  unexpected  and
comprehensive benefits  humans derive from natural
immersion.

“There is rarely a solution that is universal. Rather,
the  ‘correct’  solution,  in  our  view,  is  one  that  is
locally appropriate and responsive to the situation
at hand.” — Rachel Kaplan, Stephen Kaplan & Robert L.
Ryan, 1998

Context: A  foundational  principle  for  designers,
warning  against  "one-size-fits-all"  biophilic
applications.
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Actionable Insights

Prioritize Active Over Passive: For projects where air
quality is the primary concern, implement active green walls
with forced air circulation rather than simple potted plants.
Focus on "Micro-Restoration": In space-constrained urban
environments, place biophilic elements (visual or tactile) in
transitional spaces to provide quick sensory resets for
users.
Leverage Polyurethane Substrates: For long-term living
wall installations, select engineered polyurethane sheeting
over felt to prevent root rot and ensure system longevity
(20+ years).
Engage the Non-Visual: In corporate or clinical settings,
use acoustic panels made from natural materials and
diffused botanical scents to lower stress levels without
relying solely on visual greenery.
Use Edible Biophilia: In residential or hospitality projects,
integrate edible plants to stimulate the sense of taste and
deepen the emotional connection to natural growth cycles.
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