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The Faher of TRIZ Science , Genrich Altshuller , by andyss of enginesring and
utility patents in the former USSR , discovered forty patterns of Inventive Solutions
that are known as the 40 Inventive Prindples . As such, the 40 Principles of TRIZ
were condructed to tackle engineering problems. Much work has been done
atempting to extend the use of the principles into non-engineering Studions, such as
agriculture, business, management, marketing, socid relations, and hiodogy. On the
other hend, there are many pardlds between engineering (technica) and nature. The
way in which naurd sysems operate and evolve has much to teach us about the
design and operation of engineering systems. The successful transfer of ideas between
the two fidds demands the goplication of abdraction and andogy that could inspire
the biologicd modd for improvement of Inventive Principles of TRIZ. However there
has been less work in TRIZ integrated with biology. This paper introduced biologicd
modds of the 40 principles of TRIZ.

Biological M odels of the 40 principlesof TRIZ

Principle Modds

1 Segmentation Segmentation in Bacteria, Ameba and other
Divideinto smaler parts animals.

2 Extraction Absorbing necessary materids of land by
Taking Out root of plants, Absorbing necessary

materias of blood by Intestine .

3 Locd Qudity

Different parts of an object carry
out dfferent function.

Change an object or system
structure from uniform to non-

Especid Functiors of any part of different
plant and anima organs or tissues .

uniform.

Asymmetry Fundamentd of Polarity and differentiain
Change the shape of an object, life were asymmetry that cause

system or event from symmetrical  morphogenesis . Example : polarity in

to asymmetrical form

Increase the degree of asymmetry
Combination

Consolidation , Merging

Zygote.

Combination of two sex cdl inlifeand
creste zygote .

Universality
Make an object or system

Diversity Functions in animas and plant :
respiration, metabolismand ...




perform multiple functions
Use an object to perform severd
function

7 Nesting Pregnancy
Place on object insde another Offspring in animals and plants that cause
Putting one thing inside another create on zygote inddeanimals and plant .

8 Anti-Weight Sed of gand up and waking in animds
Counterweight that off-setting weight of body .
Compensate for weight of an Interaction of bone and muscle .
object or system

9 Prior Counteraction Status of buffer in blood of humans and
Preliminary anti-action animas.
If it will be necessary to do an Closing of stomata in plants versus dry
action with both harmful and stress .
g“‘ Ig:fgtv?/ i,tahéit?:tz;cﬁ?o?s?gld Regulation of hormones versus stressiin
cont?rc))l harmful effects. plants and animals.
Take action to prevent or reduce
harmful effect .

10 Prdiminary Action Storage lipid and carbohydrate in animas
Prior action . and plantsfor future .
Perform , beforeitisneeded . the  |ncrease Sdivafor best digegtion .
requitred change of an object or Extension of lesf in plants for absorb light .
event.
Take action beforehand to eaz an
event .

11 Cushionin Advance Put Plasmodesmatain cdll wadl of plant
Beforehand Cushioning endoderm for materia transmission .
Prepare for thingswhich may fail  Put hedlth valves for prevent bake of blood
or go wrong flow .
Prepare emergency means

12 Equipotentidity Proportionate root morphology with water
Avoid lifting or lowering an of land and plant sort .
object Bird bone pitted for glide and essy fly .
In apotentid filed , limit position
changes

13 Inverson Glyceogeness thet Inverson with
The other way round Glycolise.

Catabolism and Anabolism

14 Spoheroiddity Goblets of Lipid
Replace linear with acurve or a Materids of Endoplasmic Reticulum and
sphere Golgy .
Instead of using rectilinear parts,
surfaces, or form , use curvilinear
ones

15 Dynamicity Dynamicity in more organs of plants versus
Create sysemswhich areableto  outside effect (phototropism) .

cope with change and intrusions
from outs de-separating parts,
flexible connections etc.

Design the characteristics of an
object, externd environment, or
process to change to be optimal or
to find an optima operating
condition.

Dynamicity in more organs of animasfor
motion .
Sycloss .




16 Partia or Excessve Action Recombination in Transcription and
Achieve more or less of the Trandation of DAN .
desired effect . Adding HCL for Digestion .

17 Ancther Dimension Ancther Dimengon in leaf of plantg(for
Move an object or sysemintwo  increasing of resistance versus stresses)
or three dimensional space and animals (duration of risk)

Go upward , sideway, around
corners .

18 Mechanica Vibration Mechanicd Vibration of Tentacles of
Cause an object or system to Insects.
oscillateor vibrate . Vibration and move Tonguein Amphibian .
Increase frequency . Vibration in different organs of animasfor
Sheking — Vibrating . Equilibrium Retain .

19 Periodic Action Periodic Action of yearly growth in
Instead of continuous action, use  different seasons.
periodic or pulsating actions . Periodic Action of stomata in plants.

Periodic Action of engender organs of
humansand animals.

20 Continuity of Useful Action Crabs cydesin animds and plants.

Carry out actions without abresk  Photosynthesis and Respiration cycles .
Carry on work continuously Seep and Awaken in animas.

21 ipping Sipping in neuron systems of animals for
Rushing Through trangition of message.

Conduct a process or certain tage  Skipping in secretion of hormones.
a high speed .

Do thing at high speed to reduce

time for problems to occur .

22 Convert Harm into Benefit Resuction of extrawater by colon for
Use harmful factorsto achievea  necessary situaions.
positive effect. Utilization of productive Antibody for

further malady .

23 Feedback Positive and Negative Feedback with
Introduce feedback toimprovea  increesing and decreasing of productivity in
process or action . metabolism cydes.

24 Intermediary Enzymesin life Reaction .

Mediator Pigmentsin plants (chlorophyll C and B)
Use an intermediary object to for light absorbing .
transfer or carry out an action .

25 SAf Sarvice /SAf Organization Pantsthat too production and too
Can your device do things for utilizetion .
itself . Relief and Amend of tissuesin plants and
Use waste resources, energy or aimas
substances .

26 Copying Building diversity of RNA and Proteins
Use of asimple, cheap copy with modding of DNA .

27 Chegp Short — Living Objects Utilization of Raw and minerd materias
Inexpensive short life for organic materia and energy by plants.
Replace expensive object with a
chegp one .

28 Replacement of aMechanica Replacement of aMechanical System with

System

Cartilage by animds.




Replace amechanicd system
with afidd

29 Use of Pneumatic or Hydraulic ~ Common and water stomata .

Systems Water Absorbing for increasing of gahility
Use gas and liquid parts of an by vacuolesin plants .

object or systeminsteed of solid  Preservation of zygote in water sacin
parts . Germina Rotation .

30 HexibleFImsor Thin Cdl Membranes.

Membranes Membrane of intercdlular Organelles .
Use flexible shels and thin films Membranceous or thin membrane on eye.
instead of three —dimensond

dructures .

31 Use of Porous Materids Cdl Membranefiltered materiaswith
Make an object or syssem porous  channels.
or add porous elements . Sponge tissues in animals and plant .

32 Changing The Color Changing Color of plant legfs in winter
Optica Properties Change. Season.

Changing color of buff in different
Studions.
Changing color of skin pigment .

3 Homogenety Steedy Explode or materids homogeneity
Uniformity, Smilarity, Equality . in cdlsin duration of mitoss.

A Reecting and Regeneration Relief of different tissues after injuring .
Parts Peding in different animas .

Discarding and Recovering .

35 Parameter Changes Parameter Changes of fruit in plant after
Changing Properties . adult .

Transforming Physical or Chemica and Physical Parameter Changes
Chemical state. of food while Digestion .

36 Phase Trandtions Phase Trangtionsin mitoss and meiosis
Use phenomena occurring (prophase , metaphase ,...) .
duration phase transitions. Phase Transitionsin cdllular cytoplasm

with cytoplasm movement .

37 Therma Expanson Therma Expangon in Arum (especid
Use thermd expansion of plants) .
meaterids.

38 Use of Strong Oxidizers Peroxizom , oxidation of glycolic acid .
Replace common ar withoxygen  Oxidation Enzymes in respiration cydes.
—enriched ar . Alpha and Beta oxidation cydes of lipids.

39 Inert Environment Blood Complex .

Replace anorma environment
with an inert one

40 Compodite Materids Organic Maerids (lipids, carbohydrate,
Change from uniform to protein, ...) .
compodite structures . Blood composites .
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