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8 . Derek and Meteor Software

Derek and Meteor are advanced software tools used in the evaluation of
pharmaceutical compounds during research and development stages. Derek
is used for toxicity prediction based on chemical structure, while Meteor is
used for predicting metabolism and biotransformation pathways in the
body. Their combined use helps in selecting safer and more effective drug
candidates. Both programs rely on expert knowledge bases, specialized
databases, and predictive algorithms, Derek analyzes chemical structures to
identify structural alerts associated with toxicity, while Meteor predicts
likely metabolic sites, biotransformation pathways, and expected
metabolites,

Pharmaceutical Applications

e Early prediction of drug safety.

e Evaluation of potential toxicity of new drugs.

e Prediction of drug metabolites in the body.

e Reducing the need for laboratory and animal testing.
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7. GOLD Suite (Genetic Optimization for Ligand Docking) 2025.2

GOLD Suite 2025.2 is an advanced molecular modeling and structure-based
drug design software package used to simulate the binding of small drug
molecules (ligands) to protein active sites. It employs a genetic algorithm to
predict optimal binding poses and evaluate ligand-target interactions,
making it a valuable tool in modern drug discovery, The software imports the
protein and ligand structures, generates multiple binding conformations
inside the active site, and applies scoring functions such as GoldScore,
ChemScore, and ChemPLP to select the best poses based on binding energy,
steric fit, and chemical interactions.

Pharmaceutical Applications

e New drug design and discovery.

e Studying drug binding mechanisms with receptors or enzymes.

e Evaluation of natural products or synthetic derivatives as drug candidates.
e Covalent inhibition and special interaction studies.




6. Ultrasonic Sonicator

The Ultrasonic Homogenizer (Sonicator) is used for disrupting, mixing, and
homogenizing materials using high-frequency sound waves. It is an
important instrument in pharmaceutical and research laboratories for
preparing emulsions and suspensions, reducing particle size, and improving
sample homogeneity. The instrument operates by generating high-frequency
ultrasonic waves transmitted through a metallic probe into the sample. This
produces cavitation, where microscopic bubbles are formed and collapse,
generating high energy that disrupts particles and ensures efficient mixing
and homogenization

Pharmaceutical Applications

o Preparation of pharmaceutical emulsions and suspensions.
e Reduction of nanoparticle size.

e Enhancement of drug solubility.

e Sample homogenization in pharmaceutical research.




5.pH Meter

The pH Meter is used to measure the acidity or alkalinity of solutions
accurately and rapidly. It is considered one of the essential instruments in
pharmaceutical and chemical laboratories due to its importance in quality
control and solution preparation. The instrument operates using a glass
electrode sensitive to hydrogen ions and a reference electrode. The electrical
potential difference between the two electrodes is measured when immersed
in the solution, and the instrument converts this signal into a digital pH
value.

Pharmaceutical Applications

Measurement of pH in pharmaceutical solutions and formulations.
Quality control of pharmaceutical products.

Preparation of buffer solutions.

Pharmaceutical stability studies.
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4. Ultraviolet—Visible Spectrophotometer (UV-Vis)

The Ultraviolet—Visible Spectrophotometer (UV-Vis) is used to measure
the absorption of ultraviolet and visible light by chemical substances. It is
one of the essential instruments in pharmaceutical laboratories due to its
speed, accuracy, and ease of analysis. The instrument works by passing
ultraviolet or visible light through the sample, where the substance absorbs
specific wavelengths depending on its chemical structure. The absorbance
or transmittance is measured, and it is proportional to the concentration of
the substance according to the Beer—Lambert law,

Pharmaceutical Applications

Determination of active pharmaceutical ingredient (API) concentration.
Analysis of various pharmaceutical formulations.

Solubility and stability studies.

Monitoring drug release rate.




3. Infrared Spectroscopy (IR) Instrument

The Infrared Spectroscopy (IR) instrument is used to identify chemical
compounds and study their molecular structure by measuring their
absorption of infrared radiation. It is an important instrument in
pharmaceutical and research laboratories due to its speed and accuracy in
analysis. The principle of operation is based on passing infrared radiation
through the sample, where chemical bonds absorb specific wavelengths
corresponding to their molecular vibrations, This produces a characteristic
spectrum used to identify functional groups and determine the compound
structure.

Pharmaceutical Applications

e Identification of pharmaceutical raw materials.

e Identification of functional groups in drug compounds.
e Purity testing of pharmaceutical substances.

o Stability and degradation studies of pharmaceuticals.




2. Gas Chromatography — Flame Ionization Detector

GC-FID is used for the separation and analysis of volatile and semi-volatile
organic compounds with high accuracy. The instrument works by vaporizing
the sample and carrying it through a chromatographic column using a carrier
gas to separate its components, The eluted compounds then enter the flame
ionization detector, where they are burned in a hydrogen-air flame,
producing ions that generate an electrical signal proportional to the amount
of compound present.

Pharmaceutical Applications

Analysis of residual solvents in pharmaceutical products.
Determination of pharmaceutical raw material purity.
Analysis of essential oils and natural compounds.
Detection of volatile organic impurities




The Branch of Pharmaceutical Chemistry is concerned with the design,
synthesis, and analysis of pharmaceutical compounds, as well as
understanding their chemical, physical, and biological properties. The
branch contributes to drug development, quality assurance, scientific
research, and the educational process within the college.

Scientific Services Provided by the Branch:

1. High-Performance Liquid Chromatography (HPLC)
High-Performance Liquid Chromatography (HPLC) is based on
separating sample components according to their different
interactions with the stationary phase inside the chromatographic
column and the liquid mobile phase flowing through the column under
high pressure. As a result, compounds elute at different retention
times, where they can be detected and quantified.

Pharmaceutical Applications

e Analysis of active pharmaceutical ingredients in pharmaceutical
formulations.

o Determination of drug purity and detection of impurities.

o Pharmaceutical stability studies.

e Analysis of drugs in biological fluids.
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Overview:

The Scientific Services Guide of the Al-Nahrain University/ College
of Pharmacy / Pharmaceutical Chemistry branch serves as an
informative reference that highlights the scientific, laboratory, and
consultancy services provided by the branch to support research
and community engagement. The guide includes available
instruments, analytical services, and service procedures,
contributing to stronger collaboration with students, researchers,
governmental institutions, and the private sector in accordance
with the highest standards of quality, accuracy, and
professionalism.
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