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Editorial
Instruments and techniques are used in analytical chemistry

to distinguish, find, and measure the materials. Each of the three
approaches can be used alone or combined with another. Some
molecules are isolated through separation. Analytes are
recognized and detected using qualification procedures and
their concentration is ascertained using quantitative methods.

Additionally, traditional wet chemistry techniques as well as
instrumental approaches are used in analytical chemistry.
Traditional qualitative procedures for separation include
precipitation, extraction, and distillation. Differentiations based
on color, melting point, boiling temperature, solubility, or
radioactivities are examples of other techniques of
identification. Additionally, standard quantitative analytical
techniques quantify the amount using changes in mass or
volume. The three main instrumental techniques that are
typically employed for separation are chromatography,
electrophoresis, and field flow fractionation. After the target
analytic has been isolated, concentration can be determined
using qualitative and quantitative techniques. This is frequently
accomplished by continuing to characterize and analyze the
sample with the same instrument after separation or by
employing different spectroscopic techniques. The same
equipment is frequently used in classical instrumental methods
to separate, detect, and quantify materials.

• Forensic science, bio analysis, clinical analysis, environmental
analysis, and materials analysis are a few fields where
analytical chemistry is used. Performance (sensitivity,
detection limit, selectivity, robustness, dynamic range, linear
range, accuracy, precision, and speed) and cost are two major
factors that influence analytical chemistry research (purchase,
operation, training, time, and space). The most common and
all encompassing of the principal branches of modern
analytical atomic spectrometry are optical and mass
spectrometry.

• The development of nanotechnology has been impossible
without the use of analytical chemistry. With the use of
chemical characterizations, scientists may observe atomic
structures using surface characterization tools, electron
microscopes, and scanning probe microscopes.

• Analytical chemistry has been crucial in advancing our
understanding of fundamental science and its many practical
applications, including biomedical applications, environmental

monitoring, industrial manufacturing quality control, forensic
science, and others.

• Analytical chemistry has expanded into a variety of new
biological disciplines as a result of recent advancements in
computer automation and information technology. For
instance, the completion of human genome projects was
made possible by automated DNA sequencing devices, which
led to the development of genomics.

Osteosarcomas tend to occur at the sites of bone growth;
presumably because proliferation makes osteoblastic cells in this
region prone to acquire mutations that could lead to
transformation of cells (the RB gene and p53 gene are
commonly involved). The tumor may be localized at the end of
the long bone (commonly in the metaphysis). Most often it
affects the proximal end of tibia or humerus, or distal end of
femur. Osteosarcoma tends to affect regions around the knee in
60% of cases, 15% around the hip, 10% at the shoulder, and 8%
in the jaw. The tumor is solid, hard, irregular ("fir-tree," "moth-
eaten” or "sun-burst" appearance on X-ray examination) due to
the tumor spicules of calcified bone radiating at right angles.
These right angles form what is known as a Codman triangle,
which is characteristic but not diagnostic of osteosarcoma.
Surrounding tissues are infiltrated.

Microscopically: The characteristic feature of osteosarcoma is
presence of osteoid (bone formation) within the tumor. Tumor
cells are very pleomorphic (anaplastic), some are giant,
numerous atypical mitoses. These cells produce osteoid
describing irregular trabeculae (amorphous, eosinophilic/pink)
with or without central calcification (hematoxylinophilic/blue,
granular) tumor bone. Tumor cells are included in the osteoid
matrix. Depending on the features of the tumor cells present
(whether they resemble bone cells, cartilage cells, or fibroblast
cells), the tumor can be sub classified. Osteosarcomas may
exhibit multinucleated osteoclast like giant cells.

Most times, the early signs of osteosarcoma are caught on X-
rays taken during routine dental check-ups. Osteosarcoma
frequently develops in the mandible (lower jaw); accordingly,
dentists are trained to look for signs that may suggest
osteosarcoma. Even though radiographic findings for this cancer
vary greatly, one usually sees a symmetrical widening of the
periodontal ligament space.

Osteosarcoma is the most common bone tumor in dogs and
typically affects middle aged large and giant breed dogs such as
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Irish wolfhounds, greyhounds, German shepherds, Rottweilers,
mountain breeds (great Pyrenees, St. Bernard, Leon Berger,
newfoundland), Doberman Pinschers and Great Danes. It has a
10 fold greater incidence in dogs than humans. A hereditary

base has been shown in St. Bernard dogs. Spayed/neutered dogs
have twice the risk of intact ones to develop osteosarcoma.
Infestation with the parasite Spirocerca lupi can cause
osteosarcoma of the esophagus.
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