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LABORATORY SAFETY

Lab coats must be worn

No open-toe footwear
in this area

No eating or drinking
in this area

Q Danger
Hazardous substances
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1.Transmission Electron Microscopy (TEM)
2. International System of Units (SI)

3. Energy dispersive X-ray analysis (EDXA)
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4 Daadly Flash Points

3 Extreme 4 Below 73°F
danger 3 Below 100°F

2 Hazardous 2 Abave 100°F not

1 Slightiy srceeding 200°F

hazardous
0 Normal material

1 Abave 100°F
& Will not burn

(YELLOW)

SPECIFIC HAZARD REACTIVITY

Oxidizer ox 4 Moy Detonate
=

Acid ) .r-.CItE 3 Shock and heal
siﬂkuh ALK maly detonate
Corrosive EOR 2 Wiolent
Use NO WATER chemical change
Radioactive * 1 Unstebleif
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1. Safety Data Sheet (SDS) & Material Safety Data Sheet (MSDS)
2. Personal Protective Equipment (PPE)
3. The National Fire Protection Association (NFPA)
4. Globally Harmonized System (GHS)
5. European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR)
6. International Air Transport Association (IATA)
7. International Maritime Dangerous Goods Code (IMDG)
8. Flash Point
9. Chemical Stability

10. Reactivity Potential

[1] https://echa.europa.eu » safety-data-sheets

[2] https://www.sciencedirect.com > topics > material-safety-.

[3] www.chemicals co.uk.

[4] https://www.hse.gov.uk > labelling-packaging > safety-d

[5] https://quizlet.com/378086249/msds-material-safety-data-sheet-diagram/
[6] HSE: Information about health and safety at work

[7] Material Safety Data Sheets and their relevance to Customs work

[8] https://www.osha.gov/sites/default/files/publications/OSHA3514.pdf

[9] https://hse.khu.ac.ir/files/site1 14/files/MSDS.docx_(1).pdf
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1. Thermogravimetric Analysis (TGA) 32. TA Instruments 3
2. Calibration 33. Differential Thermal Analysis (DTA) 1
3. Verification 34. Delta T '1
4. Evolved Gas Analysis (EGA) 35. Modulated DSC 2
5. Fourier Transform Infrared Spectroscopy (FTIR) 36. Sapphire b;:
6. Rate of Weight Change 37. Reverse Heat Capacity Calibration 3
7. Atmosphere 38. Mass Spectrometry (MS)
8. Desorption 39. Copper Oxalate
9. Absorption 40. Pre-purge
10. Differential Scanning Calorimetry—Thermogravi- 41. Baseline Performance Verification
metric Analysis (DSC-TGA) 42. Dynamic Drift
11. Endothermic 43. Calcium Oxalate
12. Exothermic 44. Sodium Tartrate
13. Transition 45. Polyethylene Terephthalate (PET)
14. Fusion 46. Evolved Gas Analysis (EGA)
15. Simultaneous Thermal Analyzer (SDT) 47. Pyrotechnics
16. Purge Gas 48. Heated Transfer Line
17. Dynamic Weighing 49. Hyphenation
18. Baseline Drift 50. Continuous Spectra
19. Schematic 51. Discrete Spectra
20. Balance 52. Quadrupole Mass Spectrometer (QMS)
21. Ballistic 53. Atomic Mass Unit (AMU)
22. Curie Point 54. Faraday
23. Evolved Vapor Analysis (EVA) 55. Deconvolution
24. Infrared Furnace (IR) 56. Polyphenylene Oxide (PPO)
25. Weight Calibration 57. Gram-Schmidt
26. Temperature Calibration 58. Gram-Schmidt Reconstruction
27. Purge Gas 59. ThermoNicolet FTIR
28. Offset 60. Continuous Measurement =
29. Paramagnetic 61. Morphology x
30. Curie Temperature Reference Materials ;
31. International Confederation for Thermal Analysis 3
and Calorimetry (ICTAC) >
[1] Austin J. Ryan, Ph.d, TA Instruments, Waters LLC.
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. Institute for Scientific Information (ISI)

. Web of Science

. Fourier Transform Infrared Spectrophotometer (FTIR)
. Scanning Electron Microscopy (SEM)

. X-ray Diffraaction (XRD)

. Brunauer Emmett Teller (BET)

. Gas Chromatography (GC)

. Raman Spectrometry

O 0 9 N L B WL N =

. X-ray Photoelectron Spectroscopy (XPS)

10. Nuclear Magnetic Resonance Spectroscopy (NMR)

11. Confocal Microscope

12. Web of Science (WOS)

13. Advanced Search

14. All Fields

15. Inductively Coupled Plasma Optical Emission Spectros-

copy (ICP-OES)

16. Atomic Force Microscopy (AFM)

17. Transmission Electron Microscopy (TEM)
18. X-Ray Fluorescence Spectroscopy (XRF)
19. Raman

20. Energy Dispersive Spectroscopy (EDS)
21. Electron Backscatter Diffraction (EBSD)
22. Metal Organic Framework

23. Rietveld Method

24. Gas Chromatography-Mass Spectrometry (GC-MS)
25. lamella

26. Focused lon Beam (FIB)

27. Diffraction

28. Mapping

29. In-situ

[1] Clarivate Analytics, “Web of Science.” [Online]. Available: https://www.webofscience.com
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1. Transmission Electron Microscope (TEM)

2. Artifact

3. Astigmatism

4. Elemental Analysis

5. Detector

6. Multiple Electron Scattering

7. High Resolution

8. Electron Diffraction Patterns

9. Energy Dispersive X-ray Spectroscopy (EDS)
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. Mechanical Polishing

Ion Polishing

Focused Ion Beam (FIB)

Carbon Film Grids

Holey Grids

Lacey Grids

Cavitation

Coffee Ring Effect

Holder

Objective Lens

Contrast Transfer Function (CTF)
High-Resolution Transmission Electron Microscopy (HRTEM)
Interplanar Spacing

Sample Drift

Goniometer

Elemental Mapping

Astigmatism

Stigmator

Misalignment

Accelerating Voltage

Electron Tomography

Selected Area Electron Diffraction (SAED)
d-spacing

Scale Bar
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1. Polymerase Chain Reaction (PCR) 9. Referee Test

2. Quality Control Laboratory 10. Food Fraud

3. Cross-reactivity 11. DNA-based Analysis

4. Primer 12. Species-specific Primer
5. Species Differentiation 13. Mislabeling

6. Cytochrome b Gene 14. Equidae Family

7. Specificity 15. Mitochondrial Sequences
8. Discriminatory 16. Limit of Detection (LOD)
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Accurate Appllcatlon of PCR for the
Detection of Meat Species Adulteration

Abstract

Accurate species identification in meat products is considered one of the important aspects
of food safety, quality control, and compliance with religious regulations. With the increasing
incidence of species adulteration, intentional or unintentional mixing of unauthorized meats, and
regulatory challenges in the food supply chain, the use of molecular diagnostic methods,
particularly polymerase chain reaction (PCR), has gained special importance in quality control
laboratories. Nevertheless, numerous reports indicate that some commonly used commercial kits
for differentiating donkey and horse meat are affected by cross-reactivity. These kits sometimes
mistakenly identify horse DNA as donkey DNA. In addition to economic, legal, and health-related
consequences, this error may lead to significant violation of religious regulations.

Furthermore, in this report, a pair of species-specific primers is introduced, designed on the
basis of interspecies differences in the cytochrome b gene. These primers are able to amplify
only donkey DNA with high accuracy and show no reaction with other species. This characteristic
makes kits based on these primers a reliable tool for precise species differentiation.

Evaluation of this primer showed that its specificity and discriminatory power are significantly
higher than those of existing kits, and it can be used as a reliable confirmatory assay in

= suspicious cases. The application of this primer contributes to improving the accuracy of results,
_:_:; preventing food adulteration, increasing consumer confidence, ensuring compliance with religious
= requirements, and improving transparency
3 in the labeling of meat products. In addition, Keywords
g this indigenous tool has potential capacity for
application in national standards, laboratory Species identification, PCR, Species-specific
training, and the country’s regulatory system. primer, Food authenticity, Meat adulteration.
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Astract

Transmission electron microscopy (TEM) is one of the most advanced characterization
techniques in materials science, enabling the investigation of internal structures at the nanometer
and even atomic scale. Despite its high capabilities, the accuracy and reliability of TEM results
are strongly influenced by a wide range of errors arising at different stages, including sample
preparation, imaging, and data analysis. This article reviews some of the most important and
commonly encountered errors in TEM practice and discusses their impact on data interpretation.

In the sample preparation stage, factors such as inappropriate thickness, excessive thinning,
surface contamination, incorrect grid selection, non-uniform nanoparticle distribution, non-standard
drying procedures, and mechanical damage are examined. These issues can introduce artifacts,
alter the apparent morphology of the sample, or significantly degrade imaging quality. During the
imaging stage, errors such as improper focus adjustment, uncorrected astigmatism, poor column
alignment, incorrect magnification selection, sample drift, and inappropriate accelerating voltage
are discussed, all of which can lead to reduced resolution and image distortion.

In the data analysis section, major sources of error include misinterpretation of artifacts as
real structures, analysis based on a single image, measurements without proper calibration, and
statistically unreliable conclusions derived from a limited number of particles. In more advanced
analyses, additional challenges such as hydrocarbon contamination, peak overlap in spectroscopic
data, and improper selection of regions in

elemental analysis are also highlighted. Keywords
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This study aims to provide an applied analysis of the utilization patterns of selected
materials characterization techniques, based on statistical data from the Institute for Scientific
Information available through the Web of Science database over the period 2021 to 2026. By
extracting the number of publications associated with the keywords of each technique and
calculating the “percentage of method utilization in publications”™—normalized with respect to
relevant research areas—the position of Iran in each analytical technology is evaluated and
compared with global and regional benchmarks.

The results indicate that in low-risk, high-demand, and operationally accessible analytical
techniques—such as Fourier Transform Infrared Spectroscopy (FTIR), Scanning Electron
Microscopy (SEM), X-ray Diffraction (XRD), surface strength analysis, and Gas Chromatography
(GC)—Iran demonstrates a significant relative advantage. This trend reflects the development
policies favoring widely used equipment in universities, as well as the economic logic governing
the laboratory service market in the country.

In contrast, for capital-intensive techniques that rely heavily on fundamental knowledge
and specialized expertise—such as Raman Spectroscopy, X-ray Photoelectron Spectroscopy
(XPS), Nuclear Magnetic Resonance (NMR) spectroscopy, and Confocal Microscopy—there are
indications of relatively lower adoption within the analytical value chain.

In addition to presenting a comprehensive analysis of each analytical tool at global and
regional levels, this paper proposes a set of macro-level policies aimed at completing instrumental capac-
ity, enhancing human resources, diversifying
laboratory services, promoting the use of E7ESHIITIS
underutilized techniques, and strengthening
the linkage between academia and industry. Materials Characterization, Analytical Techniques,

www.lJLK.ir

Laboratory Infrastructure Development, Method
Utilization Rate, Research Output Analysis.

‘
—_—




mnienW“"“‘d
(LU UCH TR IO T R TN Volume 14  Issue 1 ™ Spring 2026 ® No.53

Pedram Malaekeh'?*

= pedrammalaekeh@yahoo.com

1. Azma Polymer Pars Technical and
Engineering Co. Mashhad, Iran

2. Member of Thermal Analysis
Workinggroup

\

Y

Thermg\gravim tric Analys
Concepts,

Principles;jandiApplications

In this article, thermogravimetric analysis or thermal weighing is introduced and the basic
principles related to the apparatus and method, including calibration and verification and how to
perform them, are explained. The hardware performance of the apparatus will also be reviewed.
In addition, applications of thermogravimetric analysis and related ancillary methods, through
test devices that can be connected to the TGA, such as evolved gas analysis and exhaust gas
analysis combined with Fourier transform infrared spectroscopy, are also reviewed.
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Safety Data Sheet

Introduction to the Safety Data Sheet
(SDS) for Chemicals in the Laboratory

The Safety Data Sheet (SDS) is of paramount importance for experts working in chemical and
polymer analysis and quality control laboratories. This document provides essential information
regarding the properties, hazards, safe handling, transportation, and storage of chemicals,
enabling laboratory personnel to identify potential risks. By highlighting hazards such as
flammability, toxicity, corrosivity, and health impacts, the SDS empowers experts to select
appropriate Personal Protective Equipment (PPE) and execute prompt emergency responses.
The application of the SDS in the laboratory includes verifying labels, managing spills, selecting
suitable fire extinguishers, and ensuring safe disposal of materials, thereby preparing experts to
respond effectively to incidents such as explosions or chemical exposure. Continuous access to
the Safety Data Sheet ensures the safe use of both pure substances and mixtures.
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The Electrical Resistance and the Mercury Intrusion
Tets in Investigating the Concrete Behavior in
Freez-thaw Cycles

Investigating the freeze—thaw cycles of cement-based materials, including concrete, mortar,
and cement paste, is directly related to their pore structure. Even when external conditions, such
as moisture or temperature, change, these variations are reflected in the internal structure. The
internal structure of cement materials can be studied using both destructive and non-destructive
methods. Assessing electrical resistance and performing the mercury intrusion test are two non-
destructive methods that have attracted researchers’ attention due to their simplicity and ease of
use. This review paper reports recent research trends on this subject. First, electrical resistance
measurement and the mercury intrusion test are introduced, followed by a review of the current
state of research worldwide. Several relevant studies are discussed in the third section. Finally, a
summary and conclusions are presented, and future research directions are suggested.

Keywords
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