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ABSTRACT
This paper describes the possibility of molecular communication
as a solution for communication between nanomachines.
Nanomachines are artificial or biological nano-scale devices that
perform simple computation, sensing, or actuation. Existing
communication technologies cannot be applied to nano-scale
communication between nanomachines due to difficulty of scaling
down and energy inefficiency of existing technologies. Molecular
communication applies the communication mechanisms existing
in biological cells to provide a mechanism for nanomachines to
communicate over a short distance (adjacent nanomachines to tens
of micrometers) by sending and receiving molecules as a
communication carrier. Communicating nanomachines can spur
the creation of entirely new applications such as communication
among the computation gates of a molecular computer. This paper
presents the framework of the molecular communication.
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C.2.1 [Network Architecture and Design]: Network 
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Biology and genetics
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1. INTRODUCTION
This paper describes molecular communication [9, 12] as a 
solution for nano-scale communication between nanomachines. 
Molecular communication allows nanomachines to communicate 
over a short-range through sending and receiving carrier 
molecules. It is one solution for nano-scale communication 

between nanomachines. 

Nanomachines, both those found in biological systems and 
artificially created, represent small devices or components that are 
capable of performing only very simple tasks of computation, 
sensing, or actuation (e.g., detection of molecules, generation of 
motion, or performing chemical reactions) because of their limited 
size and limited complexity. Some examples of nanomachines in 
biological systems include molecular motors [11] that produce 
motion or a receptor [13] that reacts to specific molecules. 
Examples of artificial nanomachines include nanomachines 
synthesized using NEMS (Nanoelectro- mechanical Systems) 
technology from organic and/or artificial components at the 
submicron dimension [7, 14, 15].

If multiple nanomachines communicate, they may cooperate and 
perform complex tasks such as nano-scale computing. Researchers 
are currently attempting to create nano-scale logic gates (e.g., an 
inverter and a NAND gate) [3, 17] and memory [8] using existing 
components from biological systems. If nanomachines 
implementing logic gates and memory communicate, by for 
instance, using signal molecules (e.g., ions, proteins, DNA) in an 
aqueous environment, they can perform more complex computing 
functionality (e.g., a full adder). 

In this paper, we present a new concept of molecular 
communication and describe a first attempt to design a framework 
for describing such communication systems. Molecular 
communication is based on the observation that existing 
biological systems use molecules as communication carriers. For 
instance, in a biological cell, molecular motors transport 
molecules along with rail molecules; between cells, biological 
cells coordinate activity using calcium signaling. We believe that 
with the advancement of current research in synthetic biology [2, 
4, 10, 16, 17] and in bio-nanotechnologies [5, 6], it may become 
relatively easy in the near future to adapt existing components 
from biological systems (e.g., receptors, nano-scale reactions, 
communication molecules) to design a framework for molecular 
communication between nanomachines.

Section 2 discusses molecular communication in biological 
systems. Section 3 describes our initial designs for describing 
molecule communication, and Section 4 briefly introduces the 
current status of our molecular communication research.
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