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molecular machines are a class of molecules typically described as an assembly of a discrete number

of molecular components intended to produce mechanical movements in response to specific stimuli

mimicking macromolecular devices such as switches and motors molecular motors also called

molecular machines are either natural or synthetic molecules that convert chemical energy into

mechanical forces and motion an example of a these machines can synthesize or transport small

molecules and some have been shown to come together in large numbers to accomplish macroscopic

work such as making objects bend rotate or in biological systems molecular motors made of proteins

and nucleic acids are ubiquitous and commonly use the chemical energy of atp or the electrochemical

potential of protons across the cell membrane the so called proton motive force as an energy source

artificial molecular machines have captured the imagination of scientists and nonscientists alike for

decades now given their clear potential to transform and enhance all aspects of human life in

molecular machines resulted in two stable molecular configurations under external stimuli known as

the on and off states of the controllable switch with distinct resistances the motion of molecular

machines can be detected by measuring the corresponding currents 5645 accesses 227 citations 23

altmetric metrics abstract essentially all motion in living organisms emerges from the collective action

of biological molecular machines transforming chem rev introduction molecular motors m olecular

motors an important class of molecular machines harness various energy sources to generate

unidirectional mechanical motion the operational principles of these motors whether biological or

synthetic are distinct from those of man made macroscopic motors using controlled molecular level

motion to generate force in the macroscopic world is an appealing task for molecular machines

because this is of course how muscles work in 2005 the groups of leigh and stoddart each reported

artificial molecular machines capable of doing mechanical work a molecular machine can be defined

as an assembly of a discrete number of molecular components that exhibit mechanical movements in

response to an external stimulus molecular switches and motors are classes of molecular machines

which in turn are a type of molecular devices 10 15 artificial molecular machines have captured the
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imagination of scientists and nonscientists alike for decades now given their clear potential to

transform and enhance all aspects of human life popular science background how molecules became

machines the nobel prize in chemistry 2016 is awarded to jean pierre sauvage sir j fraser stoddart and

bernard l feringa for their development of molecular machines that are a thousand times thinner than a

hair strand those features combined with remarkable architectural versatility make molecular machines

uniquely powerful in the realm of modern technology where they have the potential to perform a wide

range of functions from working as tiny robots detecting disease or delivering drugs to specific sites in

the human body to serving as smart materials in these synthetic molecular machines can be broadly

divided into seven different types molecular motors these rotate in one direction with an energy input

the energy can be light or chemical september 18 2018 115 38 9327 9330 doi org 10 1073 pnas

1811689115 pdf epub some of the smallest most useful machines known to science are the biological

molecules that keep living things living the protein myosin drives the contraction and relaxation of

muscle kinesin drags cellular cargo around the cell 27 altmetric metrics abstract the past few decades

have seen tremendous progress in the synthesis and operation of molecular systems capable of

controlled mechanical movement here we review bin wang yuan lu 1232 accesses 1 altmetric explore

all metrics highlights recent advances and design strategies for molecular machines working as

collectives in building smart responsive materials and micro nanoscale operations are summarized in

this review features molecular machines by victoria richards 15 february 2016 victoria richards

investigates the world of artificial molecular machines where have they come from and where are

introduction a molecular machine governs the process of transfer of genetic information from nucleic

acids to proteins termed translation this machine the ribosome is a complex organelle composed of

several rna molecules complexed with several dozen proteins in brief artificial molecular machines now

come in a dizzying variety of forms including motors pumps and data reading ratchets while some

machines are powered by light a growing number are driven by chemical reactions with fuel molecules
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molecular machine wikipedia Apr 18 2024 molecular machines are a class of molecules typically

described as an assembly of a discrete number of molecular components intended to produce

mechanical movements in response to specific stimuli mimicking macromolecular devices such as

switches and motors

molecular machines and motors latest research and news nature Mar 17 2024 molecular motors also

called molecular machines are either natural or synthetic molecules that convert chemical energy into

mechanical forces and motion an example of a

molecular machines nature chemistry Feb 16 2024 these machines can synthesize or transport small

molecules and some have been shown to come together in large numbers to accomplish macroscopic

work such as making objects bend rotate or

introduction molecular motors chemical reviews Jan 15 2024 in biological systems molecular motors

made of proteins and nucleic acids are ubiquitous and commonly use the chemical energy of atp or

the electrochemical potential of protons across the cell membrane the so called proton motive force as

an energy source

the future of molecular machines acs central science Dec 14 2023 artificial molecular machines have

captured the imagination of scientists and nonscientists alike for decades now given their clear

potential to transform and enhance all aspects of human life in

artificial molecular machines design and observation Nov 13 2023 molecular machines resulted in two

stable molecular configurations under external stimuli known as the on and off states of the

controllable switch with distinct resistances the motion of molecular machines can be detected by

measuring the corresponding currents

life like motion driven by artificial molecular machines nature Oct 12 2023 5645 accesses 227 citations

23 altmetric metrics abstract essentially all motion in living organisms emerges from the collective

action of biological molecular machines transforming

introduction molecular motors acs publications Sep 11 2023 chem rev introduction molecular motors m

olecular motors an important class of molecular machines harness various energy sources to generate

unidirectional mechanical motion the operational principles of these motors whether biological or

synthetic are distinct from those of man made macroscopic motors

rise of the molecular machines kay 2015 angewandte Aug 10 2023 using controlled molecular level

motion to generate force in the macroscopic world is an appealing task for molecular machines

because this is of course how muscles work in 2005 the groups of leigh and stoddart each reported
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artificial molecular machines capable of doing mechanical work

making and operating molecular machines a multidisciplinary Jul 09 2023 a molecular machine can be

defined as an assembly of a discrete number of molecular components that exhibit mechanical

movements in response to an external stimulus molecular switches and motors are classes of

molecular machines which in turn are a type of molecular devices 10 15

the future of molecular machines pmc national center for Jun 08 2023 artificial molecular machines

have captured the imagination of scientists and nonscientists alike for decades now given their clear

potential to transform and enhance all aspects of human life

how molecules became machines nobelprize org May 07 2023 popular science background how

molecules became machines the nobel prize in chemistry 2016 is awarded to jean pierre sauvage sir j

fraser stoddart and bernard l feringa for their development of molecular machines that are a thousand

times thinner than a hair strand

molecular machines making for the future britannica Apr 06 2023 those features combined with

remarkable architectural versatility make molecular machines uniquely powerful in the realm of modern

technology where they have the potential to perform a wide range of functions from working as tiny

robots detecting disease or delivering drugs to specific sites in the human body to serving as smart

materials in

what are molecular machines news medical net Mar 05 2023 these synthetic molecular machines can

be broadly divided into seven different types molecular motors these rotate in one direction with an

energy input the energy can be light or chemical

what s the best way to build a molecular machine pnas Feb 04 2023 september 18 2018 115 38 9327

9330 doi org 10 1073 pnas 1811689115 pdf epub some of the smallest most useful machines known

to science are the biological molecules that keep living things living the protein myosin drives the

contraction and relaxation of muscle kinesin drags cellular cargo around the cell

molecular machines for catalysis nature reviews chemistry Jan 03 2023 27 altmetric metrics abstract

the past few decades have seen tremendous progress in the synthesis and operation of molecular

systems capable of controlled mechanical movement here we review

collective molecular machines multidimensionality and Dec 02 2022 bin wang yuan lu 1232 accesses

1 altmetric explore all metrics highlights recent advances and design strategies for molecular machines

working as collectives in building smart responsive materials and micro nanoscale operations are

summarized in this review
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molecular machines feature chemistry world Nov 01 2022 features molecular machines by victoria

richards 15 february 2016 victoria richards investigates the world of artificial molecular machines where

have they come from and where are

molecular machines an overview sciencedirect topics Sep 30 2022 introduction a molecular machine

governs the process of transfer of genetic information from nucleic acids to proteins termed translation

this machine the ribosome is a complex organelle composed of several rna molecules complexed with

several dozen proteins

chemists debate how to fuel molecular machines Aug 30 2022 in brief artificial molecular machines

now come in a dizzying variety of forms including motors pumps and data reading ratchets while some

machines are powered by light a growing number are driven by chemical reactions with fuel molecules
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