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Abstract

An animal's biological cells are arranged in various patterns,
with the orientation and alignment of the cells varying
depending on the tissue's function. Skin, for example, is
composed of tightly packed cells, however this sheet can be
extended (a bit) in the plane of the sheet. A tendon, on the
other hand, is roughly cylindrical in shape and is made up of
cells that are lined in the cylindrical axis' direction. Cues are
delivered to proliferating cells that influence their eventual
position and orientation during the development of the adult
animal from the egg. These cues might be chemical in nature,
such as the presence of adhesion-promoting proteins, or they
can be merely physical, such as a cell's sensitivity to its
surroundings' topography. Not just in developmental biology,
but also in tissue engineering, an understanding of the signals
that control cell placement and alignment is critical. The new
cells must be aligned and positioned correctly if tissue is to be
healed. Organ reconstruction is considerably more difficult;
cells of various types must be oriented appropriately to one
another, and the entire complex of tissue cells, blood vessels,
and sensory cells (for example, nerve cells) must work together
correctly.
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Introduction

Methods for patterned adhesion and cell guidance

Pattern definition is the initial step in the production of a patterned
substrate. Here, a focused beam of radiation is scanned over the resist
and turned on and off as needed to define the pattern in a radiation-
sensitive substance (a resist). Electrons are the most common choice
for main pattern definition radiation because -electron beam
lithography can achieve a resolution of 10 nm and electrons are easily
scanned and switched on and off, allowing transmission speeds of up
to 25 million picture elements (pixels) per second [1]. In a current
high resolution electron beam writing system, an electron beam can be
deflected over an area of around 1 by 1 mm; after writing such a field,
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the sample table is moved under interferometric control, and the fields
are stitched together to produce the entire pattern. In the best
machines, stitching accuracy is currently around 20 nm. Surprisingly,
this stitching precision is insufficient for some biological applications

[2].

The basic pattern definition stage in silicon microelectronics
photolithography is to construct a (photo) mask, which is a glass plate
with a pattern in a light-absorbing metal layer. A focused optical beam
is used to create some photo masks [3]. This mask is lit with a flood
stream of light, allowing the design to be printed onto a
photoresist coated wafer. This parallel method allows for a
considerably faster pattern transfer into the resist [4].

Primary pattern definition using a (expensive) electron beam
machine can be avoided in some situations by using 'Natural
lithography,' in which the pattern is formed via a natural process.
Allowing 50 nm gold beads to fall into a derivatized surface that
causes them to stay, for example, can result in a random pattern of
50 nm diameter circles. Wherever they may be used, such tactics are
beneficial [5].

After the pattern has been defined as a relief pattern in the resist, it
can be transferred by adding or subtracting material. The resist is used
as a stencil in additive pattern transfer. To generate a pattern of
adhesive peptides, for example, the substrate could be coated first with
a silane layer to attach a following peptide, then with resist [6]. The
resist grew into a relief pattern when exposed to light through a mask,
and the entire sample was coated with peptide. A pattern in peptide is
left once the photoresist is removed in an appropriate solvent. Lift-off
occurs in electron device manufacturing when metal is deposited onto
a patterned resist pattern and the resist is dissolved in a solvent [8].

Description

In subtractive processing, the resist is utilized as a masking layer to
prevent etching, as its name suggests. Wet chemicals generally etch
isotropically, making high aspect ratio features difficult. Dry etching is
the process of etching in a low pressure gaseous rf discharge with the
help of ions to speed up the creation of radicals that react with the
exposed substrate to produce volatile chemicals [9].

The gas is chosen so that it can decompose in the discharge to
produce useful radicals; for example, CHF; produces F radicals,
which etch fused silica (SiO, a useful substrate for cell growth) by
forming SiF4 and O,, both of which are gases at room temperature
and can be pumped away in a vacuum system. Dry etching has the
advantage that changing the etching conditions pressure, flow, rf
power, and so on can frequently change the profile of the etched
feature [10].

A relief profile can be created in a material using lithography and
dry etching. This can then be used directly in cell research.

However, it is frequently more practical to go one step further and
use the produced relief design as a stamp, die, or mould to transfer the
pattern onto the actual material for the cells. For acceptable statistics,
cell experiments require a somewhat large play park an area of 10 by
10 mm? is frequently required. When this area is made up of densely
packed nanometric sized features, the amount of electron beam time
required is frequently significant [11]. Many polymeric materials are
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