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The Book Corner

Preparative Layer Chromatography, T. Kowalska and J. Sherma, Eds.,

Chromatographic Science Series, No. 95, CRC Press-Taylor and Francis

Group, Boca Raton, 2006, 424 pp. ISBN 0-8493-4039-X.

Chromatography, since its beginnings, has been used for the separation and

isolation of compounds from their mixtures. In column chromatography,

M.S. Tswett (1903) separated plant pigments, and N.A. Izmailov and

M.S. Schraiber (1938) applied thin layers of adsorbents for pilot experiments

for preparative column chromatography. The yield of planar chromatography

is much lower than that of column separations which are applied even on an

industrial scale; however, for separations on a microgram or milligram scale,

planar chromatography has its advantages, such as simplicity and low cost,

especially as sample sizes for physicochemical investigations (spectropho-

tometry, nuclear magnetic resonance, and mass spectrometry) have been

strongly diminished.

Therefore, the monograph edited by Kowalska and Sherma is a valuable

and important supplement to the existing vast chromatographic literature,

demonstrating the potential of planar chromatography for separation and

isolation of pure compounds, even from very complex mixtures.

The contributors to the book are scientists who are well known from the

chromatographic literature, whose experience integrated in the monograph

forms a good basis for the readers.

The book is composed of two sections. The first eight chapters are

concerned with the general foundations of preparative layer chromatography

(PLC) – theoretical basis, experimental technique, and method development.

After the first introductory chapter by the Editors, the second chapter is

concerned with adsorption planar chromatography in the nonlinear range

(of the adsorption isotherm): in preparative chromatography, much larger

sample sizes and higher concentrations of the mixtures to be separated are

applied for higher yield. The physical chemistry of adsorption in these over-

loaded systems is more complex than in analytical chromatography of

dilute solutions – the competition of solute molecules for adsorption sites

and lateral interactions must be taken into account. For polar solutes,

association due to H-bonding belongs to decisive factors.
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The next chapter reports the currently available sorbents and precoated

layers for preparative layer chromatography, e.g., tables containing

important parameters of the materials (pore size, particle size range, pore

volume, surface area, layer thickness – usually 0.5–2 mm, and excitation

wavelength). For silica and octadecyl silica, references to applications of

PLC to separation of various classes of compounds are given.

In Chapter 5, sample application and chromatogram development are

discussed, including manual, semiautomatic, and automatic formation of

starting bands and applicators commercially available. The methods discussed

could be supplemented by simple formation of the starting band by

immersion of the plate in the solution to be separated; in this frontal chromato-

graphy stage, the components are partly separated according to their adsorption

affinities. The plate is then put in a second chamber on a strip of paper wetted

with the eluent; more eluent is added after the starting band is removed from the

edge of the layer and, in this way, dissolution of the sample components in the

eluent is avoided (cf. Fig. 3.4, p. 46). This technique of frontalþ elution pre-

parative chromatography can also be carried out in on-line mode in some

types of horizontal sandwich chambers (Fig. 6.29, p. 159). For mixtures of

few components and sufficient selectivity, very wide starting bands can be

formed in the frontal stage (e.g., to RF ¼ 0.3), considerably increasing the

yield. The separation efficiency is, in this technique, further improved by displa-

cement effects between the sample components.

In Chapter 6, the application of horizontal chambers of various types for

planar chromatography is discussed. Sandwich chambers are very economical

and the consumption of solvents is strongly reduced, even by a factor of ten;

they can also be used for pre-washing of adsorbent layers and their regener-

ation (especially when no visualizing reagent is used). Horizontal sandwich

chambers also have some additional possibilities such as band application

of large sample volumes from the edge of the layer, in the frontalþ elution

mode, without additional equipment and gradient development, which is

more efficient than isocratic elution and permits the isolation of pure

components, even from complex mixtures such as plant extracts.

In the next two chapters (Ch. 7, 8) the localization of separated zones on

the developed plate is discussed. In Chapter 7, the popular location of zones by

scanning, in the absorption, fluorescence, and fluorescence quenching modes,

are described, including their theoretical basis; recently available diode array

scanners are especially efficient. Dyeing reagents are also employed; in case of

destructive reagents, these are applied onto the marginal lanes of the plate,

leaving the separated components in the main area unchanged. In Chapter

8, some special detection methods, including biological detection and

detection of radioactive zones are discussed, as well as isolation of

separated components from the layer.

The eight chapters provide sound theoretical and methodological foun-

dations of PLC. Numerous applications of PLC are reviewed in the second

section, in Chapters 9–16, based on extensive literature data. This section
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of the monograph contains reviews of applications in biomedical research,

separations of hydrophilic vitamins, natural mixtures, lipids, natural pigments,

inorganic and metalloorganic compounds, geochemical samples, and a

special case of identification of unknown compounds from frankincense

resin (olibanum). The application reviews provide numerous examples of

solving experimental difficulties for the separation of complex mixtures.

It can be expected that the monograph will promote wider application of

preparative layer chromatography in separation and isolation of substances

from their mixtures for physicochemical investigations, analysis, and

preparation of reference standards. In its simplest form, PLC is much less

expensive than HPLC.

Reviewed by

Edward Soczewiński

Department of Chemistry

Medical University

Staszica 6

20-081 Lublin, Poland

Analytical Techniques in DNA Sequencing, Edited by Brian K. Nunnally,

2005, Taylor & Francis, Boca Raton, FL, 256 pages. Price: $189.95

The analytical chemistry of DNA sequencing is fascinating; the technology is

impressive. When the Human Genome Project was commissioned in 1990, the

goal was to complete the project in 15 years for less than U.S. $3 billion. This

was considered a difficult set of goals by the originators of the project. Not

only was the project completed in 10 years, but it was also completed under

budget, a rarity for any government endeavor. The lasting impact of the

Human Genome Project will be not only the 3 billion DNA bases, but also

the analytical technology that allowed the project to be completed faster

than expected. From the early days of radioisotope sequencing, a wide

variety of new techniques have emerged to meet the needs of

biotechnology. The modern era of DNA sequencing began in late 1977 with

the introduction of the most common DNA sequencing method, the Sanger

method. The Sanger method involves the use of radioactive dideoxynucleo-

tides, a deoxynucleotide with the 30 hydroxyl group from the deoxyribose

sugar removed. The Sanger method relies on statistics to create fragments

that are terminated at every position of the DNA. The presence of a band

indicates the base position and identity.

Fluorescence-based sequencing was introduced in 1986. Four different

fluorescent dyes were attached to the dideoxynucleotides allowing for

spectral discrimination of the fragments. The first multiplex fluorescence-

based sequencing systems used a four-channel approach, similar to the
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radioactive-based sequencing, in which a set of four dyes with different

emission maxima were used. The signal was selected using different

interference filters based on the different dye emission maxima.

The original DNA sequencing systems were based on the standard slab

polyacrylamide gel electrophoresis equipment, which allowed numerous

samples to be analyzed on the same gel. Not long after the introduction of

the slab-gel sequencing systems, a capillary electrophoresis (CE)-based

sequencing system was developed. The CE system permitted increased

speed, ease of use, and increased accuracy, although the CE system had

a much lower throughput than the slab-gel system until the development of

multicapillary systems. These systems are now commercially available and

use from 8 to 96 capillaries in large arrays. Other techniques such as

MALDI MS have been tried with modest success, but have no significant

application. The future of DNA sequencing may lie in the use of microfabri-

cated sequencing systems. These chip-based techniques will allow DNA

sequencing to expand into a variety of new environments.

DNA sequencing involves a reaction, a separation, and detection and data

analysis. The sequencing reactions can involve base-specific reactions or

enzymatic extensions utilizing DNA polymerases. Separation methodology

is commonly polyacrylamide gel electrophoresis (PAGE) or capillary electro-

phoresis (CE). The most common detection methodologies include fluor-

escence, although radioactivity has been used previously. All these topics

are discussed in detail in this book.

Table of Contents

Chapter 1. Introduction to DNA Sequencing: Sanger and Beyond, B.K.

Nunnally, (1).

Chapter 2. Developments in the Detection of DNA Sequencing Fragments

Using Fluorescence: Energy Transfer and Fluorescence Lifetimes, B.K.

Nunnally, (13).

Chapter 3. Microscale Sample Preparation for DNA Sequencing and Geno-

typing, Y. Zhang and E.S. Yeung, (29).

Chapter 4. Microfabricated DNA Sequencing Devices, B.M. Paegel, R.G.

Blazej, and R.A. Mathies, (61).

Chapter 5. Analysis of Nucleic Acids by Mass Spectrometry, D. van den

Boom and F. Hillenkamp, (85).

Chapter 6. Sequencing the Single DNA Molecule, K.D. Weston and

M. Sauer, (107).

Chapter 7. DNA Sequencing for Genome Analysis, J.P. Tomkins, T.C.

Wood, and D. Main, (157).

Chapter 8. Sequence Reconstruction from Nucleic Acid Microarray Data,

F.P. Preparata, E. Upfal, and S.A. Heath, (177).
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Chapter 9. Ancient DNA, W. Goodwin, (195).

Chapter 10. Forensic DNA Sequencing, T. Melton and V.W. Weedn, (217).

Haleem J. Issaq, Ph.D.

Book Corner Editor

Handbook of Affinity Chromatography, Second Edition, Edited by David

S. Hage, 2006, Taylor & Francis, Boca Raton, FL, 994 pages. Price: $195.95

Handbook of Affinity Chromatography is Volume 92 of the successful

Chromatography Science Series edited by Dr. Jack Cazes. This is a massive

volume made up of 944 pages divided into 30 chapters organized into six

different sections dealing with all aspects of affinity chromatography, one of

the oldest forms of chromatography, which witnessed a revival in the last

couple of decades. This is one book that I recommend without a reservation.

It is well written and presented with up to date references and excellent illus-

trations. It is worth the price and should be used as a reference for all interested

in this topic, analytical chemists, chromatographers, biochemists, and mass

spectrometrists.

The Handbook of Affinity Chromatography reflects upon important

factors to consider in the development of affinity methods such as the

choice of support material, immobilization methods, and application or

elution conditions. It reviews common affinity methods and explores the

latest preparative, analytical, and biophysical applications, including the use

of affinity chromatography with other separation techniques and analytical

systems. This basis seamlessly supports the discussion of recent developments

in techniques including the use of affinity ligands in capillary electrophoresis,

mass spectrometry, microanalytical systems, and optical biosensors. New

chapters feature expanded discussions on molecularly imprinted polymers

and biomimetic ligands, chromatographic immunoassays, affinity-based

immunoassays, affinity-based chiral stationary phases, and affinity ligands

in multidimensional systems.

Written by 48 scientists and students from 23 laboratories and organiz-

ations to present the latest information on affinity methods, the Handbook of

Affinity Chromatography illustrates a wide range of applications and theory

for scientists, students, and laboratory workers throughout the fields of

chemistry and biology.

. Presents the latest research in the theory and practical use of affinity

chromatography.

. Details common affinity methods such as bioaffinity, immunoaffinity, DNA,

boronate, dye-ligand, biomimetric, and metal-ion affinity chromatography.
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. Discusses techniques used in clinical, environmental, and pharmaceutical

analyses.

. Illustrates the use of affinity chromatography for applications in biotech-

nology and molecular biology.

. Explains quantitative approaches for the analysis of biological interactions.

. Contains nearly 500 figures and tables while providing useful examples of

affinity methods and their applications.

. Offers over 3000 references to original papers available on topics of interest.

This essential handbook guides investigators in the theory, applications, and

practical use of affinity chromatography in a variety of fields including

biotechnology, biochemistry, molecular biology, analytical chemistry, proteo-

mics, pharmaceutical science, environmental analysis, and clinical chemistry.

Table of Contents

SECTION I. Introduction and Basic Concepts

Chapter 1. An Introduction to Affinity Chromatography, D.S. Hage and P.F.

Ruhn, (3).

Chapter 2. Support Materials for Affinity Chromatography, P.-E. Gustavs-

son and P.-O. Larsson, (15).

Chapter 3. Immobilization Methods for Affinity Chromatography, H.S. Kim

and D.S. Hage, (35).

Chapter 4. Application and Elution in Affinity Chromatography, D.S. Hage,

H. Xuan, and M.A. Nelson, (79).

SECTION II. General Affinity Ligands and Methods

Chapter 5. Bioaffinity Chromatography, D.S. Hage, M. Bian, R. Burks,

E. Karle, C. Ohnmacht, and C. Wa, (101).

Chapter 6. Immunoaffinity Chromatography, D.S. Hage and T.M. Phillips,

(127).

Chapter 7. DNA Affinity Chromatography, R.A. Moxley, S. Oak, H. Gadgil,

and H.W. Jarrett, (173).

Chapter 8. Boronate Affinity Chromatography, X.-C. Liu and W.H. Scouten,

(215).

Chapter 9. Dye-Ligand and Biomimetic Affinity Chromatography, N.E.

Labrou, K. Mazitsos, and Y.D. Clonis, (231).

Chapter 10. Immobilized Metal-Ion Affinity Chromatography, D. Todorova

and M.A. Vijayalakshmi, (257).

SECTION III. Preparative Applications

Chapter 11. General Considerations in Preparative Affinity Chromato-

graphy, A. Subramanian, (287).

Chapter 12. Affinity Chromatography of Enzymes, F. Friedberg and A.R.

Rhoads, (313).
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Chapter 13. Isolation of Recombinant Proteins by Affinity Chromatography,

A. Subramanian, (347).

Chapter 14. Affinity Chromatography in Antibody and Antigen Purification,

T.M. Phillips, (367).

Chapter 15. Affinity Chromatography of Regulatory and Signal-Transdu-

cing Proteins, A.R. Rhoads and F. Friedberg, (399).

Chapter 16. Receptor-Affinity Chromatography, P. Bailon, M. Nachman-

Clewner, C.L. Spence, and G.K. Ehrlich, (435).

SECTION IV. Analytical and Semipreparative Applications

Chapter 17. Affinity Methods in Clinical and Pharmaceutical Analysis,

C.A.C. Wolfe, W. Clarke, and D.S. Hage, (461).

Chapter 18. Affinity Chromatography in Biotechnology, N. Jordan and I.S.

Krull, (487).

Chapter 19. Environmental Analysis by Affinity Chromatography, M.A.

Nelson and D.S. Hage, (517).

Chapter 20. Affinity Chromatography in Molecular Biology, L.A. Jurado,

S. Oak, H. Gadgil, R.A. Moxley and H.W. Jarrett, (547).

Chapter 21. Affinity-Based Chiral Stationary Phases, S. Patel, I.W. Wainer

and W.J. Lough, (571).

SECTION V. Biophysical Applications

Chapter 22. Quantitative Affinity Chromatography: Practical Aspects, D.S.

Hage and J. Chen, (595).

Chapter 23. Quantitative Affinity Chromatography: Recent Theoretical

Developments, D.J. Winzor, (629).

Chapter 24. Chromatographic Studies of Molecular Recognition and Solute

Binding to Enzymes and Plasma Proteins, S. Patel, I.W. Wainer and W.J.

Lough, (663).

Chapter 25. Affinity-Based Optical Biosensors, S.D. Long and D.G.

Myszka, (685).

SECTION VI. Recent Developments

Chapter 26. Affinity Ligands in Capillary Electrophoresis, N.H.H. Heegaard

and C. Schou, (699).

Chapter 27. Affinity Mass Spectrometry, C.J. Briscoe, W. Clarke and D.S.

Hage, (737).

Chapter 28. Microanalytical Methods Based on Affinity Chromatography,

T.M. Phillips, (763).

Chapter 29. Chromatographic Immunoassays, A.C. Moser and D.S. Hage,

(789).

Chapter 30. Molecularly Imprinted Polymers: Artificial Receptors for

Affinity Separations, K. Haupt, (837).

Haleem J. Issaq, Ph.D.

Book Corner Editor
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Ion Mobility Spectrometry, Second Edition, G.A. Eiceman and Z. Karpas,

2005, 350 pages. Price: $159.95

This second edition begins with a thorough discussion of the fundamental

theories and physics of ion mobility, Ion Mobility Spectrometry, Section

Edition describes the recent advances in instrumentation and newly

pioneered applications.

The book is divided into three sections, the first presents a history of tech-

nological developments, basic principles, theories, and other factors that

govern the response in IMS. The second edition describes aspects of IMS tech-

nology including sample introduction methods, draft tubes, modern methods

for data analysis and display, the combination of mobility spectrometers

with chromatographic methods, miniaturized IMS sensors, alternative ioniz-

ation sources, and advances in computational capabilities that improved the

acquisition and treatment of data. The final section emphasizes rapidly devel-

oping and exciting applications of IMS. The section is subdivided into

existing, proven and potential applications encompassing the traditional

forensic, military, and counter-terrorism applications and the now well-

developed methods for detect biological agents and characterizing

bio-molecules. It also highlights other applications found in clinical and

environmental venues and await further development.

This new edition of Ion Mobility Spectrometry offers a complete analysis of

the technological and contextual developments surrounding the chemistry,

instrumentation and growing number of applications of IMS that incorporate

and depend upon the latest innovations in the field. Some of the key features are:

1. Includes a CD-ROM containing spectral libraries, schematics for

electronics for power supplies, amplifiers and ion shutter controllers,

bibliographies and drawings of drift tube components,

2. Presents new chapters covering biological IMS, IMS and mass

spectrometry, and field asymmetric IMS,

3. Explains Mobility Theory, relevant ion chemistry, and the effect of high

electric fields on ion motion,

4. Contains over 200 accessible tables offering the most reliable and

accurate mobility data needed for both new and old applications.

The book will be of value for analytical chemists; mass spectrometrists;

physical chemists; engineers; and students.

Table of Contents

Part I. History, Theory, and Basic Principles of Ion Mobility Spectrometry

1 Introduction to Ion Mobility Spectrometry, (3).

1.1 Background, (3).
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1.2 Studies of Ions in Gases at Atmospheric Pressure, (9).

1.3 Early Developments of IMS as an Analytical Method (1970 to 1990),

(19).

1.4 Modern Analytical IMS, (25).

1.5 Present and Future Trends in IMS, (29).

2 Mobility of Ions in the Gas Phase, (39).

2.1 Introduction, (39).

2.2 Motion of Slow Ions in Gases, (40).

2.3 Models for Ion-Neutral Interactions, (43).

2.4 Models and Experimental Evidence, (48).

2.5 Dependence of Mobility on Electric Field, (60).

Appendix A Sensitivity of Calculated Mobilities toward the Choice of

Parameters, (69).

A.1 Introduction, (69).

3 Gas-Phase Ion Chemistry in Mobility Spectrometers, (79).

3.1 Introduction and General Considerations, (79).

3.2 Ion Chemistry at Ambient Pressure, (80).

3.3 Analytical Facets of Gas-Phase Ion Reactions, (92).

3.4 The Interpretation of Mobility Spectra, (108).

3.5 Summary, (112).

Part II. Technology of Ion Mobility Spectrometry

4 Drift Tubes for Mobility Spectrometers, (119).

4.1 Introduction, (119).

4.2 Inlets and Introduction of Sample, (121).

4.3 Ion Sources, (136).

4.4 Drift Tubes, (144).

4.6 Selection of Materials, (169).

4.7 Summary, (173).

5 Hyphenated Methods with Mobility Spectrometers, (185).

5.1 Introduction to Hyphenated Ion Mobility Spectrometry (IMS) Methods,

(185).

5.2 GC/IMS, (186).

5.3 LC/IMS, (218).

5.4 IMS/MS, (219).

5.5 Summary, (232).

Part III. Applications of Ion Mobility Spectrometry

6 Forensics, Military, Security, and Counterterrorism, (243).

6.1 Introduction, (243).

6.2 Chemical Weapons, (244).

6.3 Detection of Explosives by IMS, (249).

6.4 Drugs, (259).
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6.5 Other Forensic Applications, (263).

6.6 Conclusions, (266).

7 Biological, Biomolecular Research, and Medical Uses of IMS, (273).

7.1 Introduction, (273).

7.2 Medical Diagnostics Using IMS, (274).

7.3 Food Freshness and Odor Detection, (278).

7.4 Proteins, Peptides, Amino Acids, and Other Large Biomolecules and

Biopolymers, (281).

7.5 Detection and Determination of Bacteria, (284).

7.6 Conclusion, (288).

8 Developed Applications in Industrial and Environmental Monitoring,

(293).

8.1 Introduction, (293).

8.2 Acidic and Corrosive Gases, (293).

8.3 Volatile Organic Compounds and Halocarbons, (296).

8.4 Ammonia in Water, Air, Clean Rooms, and Process Streams, (299).

8.5 Gas Purity and Trap Efficiency, (301).

8.6 SF6 Purity in Electrical Switches, (302).

8.7 Semiconductor Manufacturing, (303).

8.8 Recirculated or Controlled Atmospheres, (305).

8.9 VOCs in the Air of the International Space Station, (307).

8.10 The Pharmaceutical Industry: Cleaning Verification (309).

8.11 Conclusion, (310).

9 Feasible Applications, (315).

9.1 Introduction, (315).

9.2 Occupational Hygiene and Air Quality, (316).

9.3 Fugitive Emissions from Industrial Activity, (321).

9.4 Smoke Alarm with Identification of Combustion Sources, (322).

9.5 Surface Analysis and Adsorbed Layers, (324).

9.6 Metal and Inorganic Ions, (326).

9.7 Aerosols and Electric Mobility Analyzers, (327).

9.8 Summary, (327).

10 Present Conditions, Barriers to Advances, and Future Developments in

Ion Mobility Spectrometry, (331).

10.1 State of the Science and Technology of Ion Mobility Spectrometry

(IMS), (331).

10.2 Barriers to Advances in Performance and Uses, (333).

10.3 Future for IMS, (335).

10.4 Final Thoughts, (336).

Haleem J. Issaq, Ph.D.

Book Corner Editor
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CRC Handbook of Fundamental Spectroscopic Correlation Charts,

Thomas J. Bruno and Paris D. N. Svoronos, 2005, Taylor & Francis, 224

pages. Price: $99.95

The CRC Handbook of Fundamental Spectroscopic Correlation Charts

provides a collection of spectroscopic information and unique correlation

charts for use in the interpretation of spectroscopic measurements.

From forensics and security to pharmaceuticals and environmental appli-

cations, spectroscopic detection is one of the most cost-effective methods for

identifying chemical compounds in a wide range of disciplines. For spectro-

scopic information, correlation charts are far more easily used than tables,

especially for scientists and students whose own areas of specialization may

lie elsewhere.

The handbook provides useful analysis and assignment of spectra and

structural elucidation of organic and organometallic molecules. The corre-

lation charts are compiled from an extensive search of spectroscopic literature

and contain current, detailed information that includes new results for many

compounds. The handbook includes graphical data charts for nuclear

magnetic resonance spectroscopy of the most useful nuclei, as well as

infrared and ultraviolet spectrophotometry. Because mass spectrometry data

is not best represented graphically, the data are presented in tabular form,

where mass spectrometry can be used for analyses and structural determi-

nations in tandem with other techniques. In addition to presenting adsorption

bands and intensities for a variety of important functional groups and chemical

families, the book also discusses instrument calibration, diagnostics, common

solvents, fragmentation patterns, several practical conversion tables, and

laboratory safety.

The book is not intended to replace reference works that provide

exhaustive spectral charts on specific compound classes, only to fill the

need for fundamental charts that are needed on a general, day-to-day basis.

Table of Contents

Chapter 1. Ultraviolet-Visible Spectrophotometry, (1).

Chapter 2. Infrared Spectrophotometry, (17).

Chapter 3. Nuclear Magnetic Resonance Spectroscopy, (85).

Chapter 4. Mass Spectrometry, (167).

Chapter 5. Laboratory Safety, (187).

Chapter 6. Unit Conversions and Physical Constants, (203).
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