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[ 1] https://www.mpie.de/4690990/big-data-and-machine-learning-in-electron-microscopy.
[2] https://www.toptal.com/artificial-intelligence/how-to-label-data.
[3] https://labelyourdata.com/articles/label-data-for-machine-learning.

[4] https://hyperight.com/ai-black-box-what-were-still-getting-wrong-about-trusting-machine-learning-models.
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1. Artificial Intelligence (AI) 21. Stochastic Gradient Descent (SGD)
2. Transmission Electron Microscopy (TEM) 22. Adaptive Moment Estimation (Adam)
3. Black-Box 23. Root Mean Square Propagation (RMSprop)
4. Scanning transmission electron microscopy (STEM) 24. Genetic Algorithm (GA)
5. High-angle Annular Dark-field Scanning Transmis- 25. Particle Swarm Optimization (PSO) I
sion Electron Microscopy (HAADF-STEM) 26. Batch size 3
6. Application Programming Interfaces (API) 27. Dropout rate ‘1
7. Generative Adversarial Networks (GANSs) 28. Grid Search 3
8. Explainable AI (XAI) 29. Random Search §‘
9. Perturbation Mask Layer (PL) 30. Bayesian Optimization _;‘lo
10. Weight Matrix Array (WA) 31. Continuous Integration and Continuous Deploy- g'
11. Saliency Memory Array (SM) ment (CI/CD) \»i:
12. Transfer Learning 32. Uber 9
13. Graphics Processing Unit (GPU) 33. Denoising Autoencoders %
14. high-performance computing (HPC) 34. Convolutional neural network (CNN) i
15. Edge Computing 35. Clean 4
16. Breiman 36. Ground Truth %
17. Support Vector Machine (SVM) 37. Simulation-based denoising (SBD) 2\‘
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Min Kim. Memristive Explainable Artificial Intelligence Hardware. Advanced Materials published by Wiley-VCH
GmbH. Adv. Mater. 2024, 36, 2400977.

[6] https://blog.ml.cmu.edu/2020/08/31/4-overfitting/.

[7] https://www.v7labs.com/blog/transfer-learning-guide.

[8] https://www.geeksforgeeks.org/ml-introduction-to-transfer-learning/.
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2. Tzero

3. Trios

4. Polyethylene Terephthalate (PET)
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7. Autosampler

8. Glass Transition Temperature (Tg)
9. Melting Temperature (Tm)

10. Cold Crystallization
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[1] Essential Polymer Material Analysis Techniques for Scientists, Researchers, and Engineers, Proactively Characterize Poly-

mers to Improve Processibility and End-Product Performance, TA Instruments, Waters Corporation, USA, July 2024.
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1. Atomic Force Microscopy (AFM)

2. Scanning tunneling microscope (STM)
3. Tip

4. Cantilever

5. Contact Mode

6. Tapping Mode

7. Optical Beam Detection (OBD)

8. Cypher AFM

9. Cypher Video Rate Scanning (VRS)
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1. Differential Scanning Colorimetry (DSC)
2. Crucible

3. Time Constant

4. Concavus

5. Polyethylene Terephthalate (PET)
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[1] Gygax, R., 1988, Thermische Prozess-Sicherheit, ISCRE 10.

[2] Graham S Arthur and Craig Williams Syngenta,2004, Huddersfield Manufacturing Centre, PO Box A38 Leeds
Road, Huddersfield, HD2 1FF
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. Hydroxyl number (HN)

2. Polyols

3. Polyurethanes

4. Fourier transform near-infrared (FT-NIR)
5. Green chemistry

6. Proton nuclear magnetic resonance spectroscopy (1H-NMR)
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7. Equivalent

8. Isocyanate

9. Near-Infrared (NIR)

10. Partial least squares (PLS)

11. PerkinElmer Spectrum™ QUANT
12. Single Band Linear (SBL)

13. Infrared (IR) spectroscopy

14. Mid-Infrared (Mid-IR)

15. Potassium Hydroxide (KOH)

16. Polypropylene glycol (PPG)

17. Spectrum Two N™

18. Standard Error of Prediction (SEP)

19. Spectrum Touch™
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20. Standard Operating Procedures (SOP)
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1. Nanoparticle Tracking Analysis (NTA) 10. Blood Brain Barrier

2. Brownian movemention 11. Extracellular Vesicles (Evs)

3. Stokes-Einstein equation 12. Non-Invasive Diagnostics

4. Charge-Coupled Device (CCD) 13. Virus-like Particle (VLPs)

5. Complementary Metal-Oxide-Semiconductor (CMOS) 14. Bio sensing

6. Dynamic light scattering (DLS) 15. Biomarkers

7. Electrophoretic Mobility 16. Toxicology Reporting

8. Zeta Potential 17. Ecotoxicology Nanomaterial Identification
9. Drug Delivery 18. Phosphate-Buffered Saline (PBS)
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Abstract

In the past few decades, nanoparticles have been considered as one of the most important
fields of research in nano ciences, pharmaceuticals, medicine and materials sciences. Accurate
measurement, size distribution, and concentration of nanoparticles in liquid media is critical for
research and industrial applications. Nanoparticle Tracking Analysis is an advanced technique for
measuring and describing the physical properties of nanoparticles in suspension solution.

Nanoparticle Tracking Analysis, uses a laser light source microscope and a sensitive video
camera to record the Brownian motion of the suspended particles and then, using analytical soft-
ware, the results are analyzed to calculate the size of each particle and the total concentration of
particles in the sample based on the Stokes - Einstein equation3 the advantages of this method
are the ability to measure particles in the range of 30 to 1000 nm, determine the exact concen-
tration and observe the behavior of single particles in real time. NTA is widely used in biological
sciences, medicine, nanotechnology, and sequencing studies. In this paper, we review the equip-
ment and how it operates, its advantages and disadvantages, its application and importance in
the field of biotechnology, and finally compare it to the dynamic light scattering method.
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Application of Fourier-Transform
Near-Infrared (FT-NIR) spectroscopy
in the Determination of Hydroxyl
Number of Polyols

The measurement of the hydroxyl number of polyols is particularly useful in the synthesis of
polyurethanes, lubricants, and surfactants. The hydroxyl number is defined as the number of
milligrams of potassium hydroxide (KOH) equivalents of hydroxyl groups present in one gram of
sample and is expressed in mg KOH/g. Traditional titration methods are generally reliable and
reproducible under standard conditions. However, they require relatively large sample volumes
and use hazardous reagents, some of which can be irritants, highly toxic, or corrosive. Addition-
ally, titration methods are typically time-consuming, laborious, highly dependent on the skill of the
analyst, and prone to error due to the presence of impurities such as acids, bases, or water in
the sample. In comparison to other methods for measuring hydroxyl number, including traditional
titration methods and potentiometric titration, the Fourier transform near-infrared spectroscopy
(FT-NIR) method is considered to be a simple, accurate, rapid, safe, and green chemistry-friendly
method. The hydroxyl number in this method is calculated by examining the region corresponding
to the O-H peak (hydroxyl functional group) in the spectrum obtained from the sample.
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The Effect Of Crucible Type
On Differential
Scanning Calorimetry (DSC)
Measurements

Thermal analysis techniques are used to qualitatively and quantitatively analyze the effect of
heat on various types of materials, including chemical compounds, polymers (rubber, plastic, and
composites), ceramics, alloys, minerals, food, and drugs. One of the most widely used thermal
analysis techniques is differential scanning calorimetry (DSC). The analysis and analysis of com-
pounds in this method is based on chemical reactions that occur due to temperature changes.
The DSC analytical method stands for thermal scanning calorimetry, which measures the heat re-
leased during a chemical process. In fact, heat flow is measured in terms of temperature changes
over a given time. Various factors such as the type of sample, the type of crucible, the tempera-
ture gradient, the type of atmosphere, etc. affect the quality of the results. This article examines
the effect of the type of crucible on the quality of the results under the same conditions.
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Abstract

Atomic force microscopes (AFMs) have emerged as the principal enabling tool for nano-
technology research. They are used ubiquitously in a wide range of fields: from 2D materials,
semiconductors, ferroelectrics, and batteries to biomolecules, polymers, and cell biology. As
the name implies, AFMs are microscopes. However, rather than using focused light or elec-
trons to magnify sample features, AFMs scan a mechanical probe with a very sharp tip over the
surface to create a high-resolution 3D topographical image. Further, by modifying the probe
composition or structure, other material properties (electrical, mechanical, magnetic, etc.) can
be simultaneously measured and mapped onto the topographic image for precise structure/
property correlation. Clearly, the probe is key to unlocking the power of the AFM, thus, choos-
ing the right probe is critical. In this article, we will provide novice and experienced users with
basic information and guidelines to simplify the AFM probe selection process.
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Analysis of semi-crystalline thermoplastics
using the Multi Sampler DSC

Multi Sampler Differential Scanning Calorimeter, with a multi-sample furnace chamber that
provides high-quality heat flow data for up to three samples simultaneously, delivers industry-
leading performance and tools to increase throughput at all levels of materials research. With

this innovation, users can achieve their experimental goals faster and make critical decisions
with confidence.

www.lJLK.ir

Keywords: Polymer, Plastic, Thermoplastic,
Semi-crystalline, Calorimetry.

()]
w




\ranian Joutnal of
LU UC DT TR LT Volume 13 ® Issue 2 ® Summer 2025 ® No.50

1. Shiraz University Transmission
Electron Microscope Laboratory
Specialist, Shiraz, Iran

2. Member of National TEM Experts
workgroup

| o :
Challenges and limitations of incorporating
artificial intelligence in the field of transmission
electron microscopy, in addition to providing
practical solutions

T M bstract

The integration of artificial intelligence (Al) in transmission electron microscopy (TEM) has
sparked significant advancements in material science, biology, and nanotechnology, enabling en-
hanced image analysis, automated feature detection, and accelerated data processing. However,
despite these promising developments, several challenges and limitations persist in fully realizing
the potential of Al in TEM. Key obstacles include the complexity of training Al models with high-
quality annotated datasets, which can be resource-intensive and time-consuming. Furthermore,
the variability and noise inherent in TEM images often complicate the task of Al systems in mak-
ing accurate predictions or segmentations. The interpretability and transparency of Al algorithms
also remain a concern, as the "black-box" nature of many models hinders scientific validation and
trust. Moreover, integrating Al with TEM hardware for real-time analysis poses technical difficulties
related to computational power, hardware compatibility, and system calibration. This article dis-
cusses these challenges and explores potential practical solutions, aiming to provide a balanced
perspective on the current state of Al in TEM and its future trajectory.

Keywords
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