
of these chapters there are numer- 

ly understand something of the 
may be primarily an analyst and 

aced by a short essay 
interest rather than a detailed 

references for further 
e an important feature 

are often asked 
ct brings the volume 

luable to all who 

are arranged alphabetically (ac- 
of each chapter. A 'separate author 
lurne since it is felt that the reader 
seeking by referring to the detailed 

tion of the con- 

son and Mrs. Elizabeth Proffit: 
nce. Finally we should like to 
e by the publishers and printers 
ened our burden. 

C. P. STEWART 

A. STOLMAN 

1. The Toxicologist and His Work , by C .  P. STEWART and A. STOLMAN 

. . . . . . . . . . . .  I. Introduction 1 
. . . . . . . . .  11. The Toxicologist as Analyst 2 
. . . . . . . . .  111. Other Branches of Toxicology 8 

IV. Interpretation of Toxicological Analysis . . . . . . .  9 
. . . . . . . . . .  V. The Toxicologist's Report 14 

VI. The Toxicologist as Expert Witness . . . . . . . .  17 
. . . . . . . . . . . .  VII. The Laboratory 22 

PART I: The Absorption, Distribution, and Excretion 
of Poisons and Their Metabolites 

2. Gases and Vapors (Poisons through Inhalation) 
b by A. STOLMAN and C. P. STEWART 

. . . . . . . . . . . . .  b I. Introduction 29 
. . . . .  1 11. Gases and Vapors (Poisons through Inhalation) 31 

> 
3. Volatile Liquids (Steam-Volatile) 

I 
by A. STOLMAN and C. P. STEWART 

I. Alcohols . . . . . . . . . . . . .  49 
11. Glycols . . . . . . . . . . . . . .  56 

111. Aldehydes . . . . . . . . . . . . .  58 
N. Benzene and Allied Compounds . 61 

4. Drugs Extractable by Organic Solvents from Aqueous Acid Solution 
by A. STOLMAN and C. P. STEWART 

I. Barbiturates . . . . . . . . . . . .  71 
11. Monoureides . . . . . . . . . . . .  92 

. . . . .  111. Hydantoins and Oxazolidine-2,4-dione Derivatives 93 
. . . . . .  1V.Milontin (N-Methyl-a-phenylsuccinimide) 97 

V. Phenacemide (Phenurone, Phenylacetylurea, 
Phenylacetylcarbamide) . . . . . . . . . .  97 

VI. Atrolactamide (Themisone, 2-Hydroxyphenylpropionamide) . . 98 
VII. Primidone (Mysoline, 5-Ethyl-5-phenylhe~ahydrop~rimidine- 

4,6-dione) . . . . . . . . . . . . .  99 
xi 

Administrator
Text Box
615.9 STE V.1



xii CONTENTS 

. . .  VIII. Urethan (Urethane, Ethyl Carbamate) 
IX. Salicylates . . . . . . . . .  
X. y-Resorcylate (2,6-Dihydroxybenzoic Acid) . . 

XI. Acetanilide . . . . . . . . .  
XII. Acetophenetidin (Phenacetin, p-Ethoxyacetanilide) 

XIII. p-Phenetidine (p-Ethoxyaniline) . . . .  
XIV. p-A~et~laminophenol ( N-Acetyl-p-aminophenol ) . 
XV. Phenylpyrazolone Derivatives . . . . .  

XVI. Glutarimides . . . . . . . .  
XVII. Sulfonal (Sulfomethane) . . . . . .  

XVIII. Acids . . . . . . . . . .  
XIX. Thiouracil . . . . . . . . .  
XX. Arylsulfonylurea . . . . . . . .  

XXI. Coumarin Anticoagulants . . . . . .  

5. Drugs Extractable by Organic Solvents from Aqueous Alkaline 
Solution 

by A. STOLMAN and C. P. STEWART 

I. Opium and Synthetic Allied Narcotics . . . . . . .  
11. Local Anesthetics (Natural and Synthetic) . . . . . .  

111. Xanthine Derivatives . . . . . . . . . . .  
IV. Nerve-Stimulating Alkaloids . . . . . . . . .  
V. Nerve-Depressant Drugs . . . . . . . . . .  

VI. Antihistaminic Drugs . . . . . . . . . . .  
VII. Tranquilizing Drugs . . . . . . . . . . .  

VIII. Antituberculdr Drugs . . . . . . . . . .  
IX. Antimalarial Drugs . . . . . . . . . . .  
X. Uricosuric Drugs . . . . . . . . . . .  

XI. Arnebicidal Drugs . . . . . . . . . . .  
XII. Quaternary Amines . . . . . . . . . . .  

XIII. Cardiac Glycosides . . . . . . . . . . .  
XIV. Veratrum and Ergot Alkaloids . . . . . . . . .  
XV. Sulfonamides ( Sulfa Drugs) . . . . . . . . .  

. . . .  XVI. Antabuse (Disulfiram, Tetraethylthiuram Disulfide) 
XVII. Insecticides . . . . . . . . . . . . .  

6. Metallic Poisons 
by A. STOLMAN and C. P. STEWART 

I. Metals Distributed among the Soft Tissues . . . . . .  202 
11. Metals Localized in the Bone . . . . . . . . .  215 

REFERENCES FOR CHAFTERS 2 THROUGH 6 . 222 

PART 11: General Techniques 

7. Outline of a Systematic Search for an Unknown Poison in Viscera 
by A. S. CURRY 

I. Introduction . . . . . . . . . . . . .  257 
11. Analysis of the Contents of the Alimentary Tract . . . . .  259 

CONTE i 
111. The Complete Analysis . . 
IV. Clinical Biochemistry and Toxic010 

References . . . . .  

8. Isolation and Separation of Poison 
by HENRY C. FREIMUTH 

I. Introduction and Classification of Pc 
11. Volatile Poisons . . . . .  

111. Metallic Poisons . . . . .  
IV. Nonvolatile Organic Poisons . . 

References . . . . . . . .  

9. Chromatographic Methods 
by R. CONSDEN 

. . .  I. General Introduction 
11. Description, Definitions, and Types 

111. Adsorption . . . . .  
IV. Ion-Exchange Chromatography . 
V. Partition Chromatography . . 

VI. Paper Chromatography . . 
VII. Gas Chromatography . . .  

VIII. Special Forms of Chromatography 
IX. Notes on Preliminary Treatments of 

before Chromatography . . 
References . . . . .  

10. Ion-Exchange Resins 
by L. SAUNDERS 

I. Introduction . . . . . .  
11. Preparation and Properties of the Res 

111. General Properties of Ion-Exchange 
IV. Early Applications in Biochemical A 
V. Applications in the Purification of Ana 

VI. Applications in the Analysis of Inorg 
VII. Applications in the Analysis of Orga 

VIII. General Conclusions . . . .  
. . . . . .  References 

11. Paper Ionophoresis in Toxicology 
by LEO GOLDBAUM 

I. Introduction . . . . . .  
11. Apparatus and Technique . . .  

111. Application to Toxicology . . .  
IV. Specific Examples . . . .  
V. Other Applications of Paper Ionophol 

References . . . . . .  



i 
I CONTENTS 

Alkaline 

. 120 
tic) . . . . . . 131 
. . . . . . . 136 
. . . . . . . 137 
. . . . . . . 147 
. . . . . . . 156 
. . . . . . . 158 
. . . . . . . 162 

Viscera 

111. The Complete Analysis . . . . . . . . . . 
IV. Clinical Biochemistry and Toxicology . . . . . . . 

References . . . . . . . . . . . . . 

.. 8. Isolation and Separation of Poisons from Biological Material 
by HENRY C. FREIMUTH 

I. Introduction and Classification of Poisons . . . . . . 
11. Volatile Poisons . . . . . . . . . . . . 

111. Metallic Poisons . . . . . . . . . . . . 
IV. Nonvolatile Organic Poisons . . . . . . . . . 

References . . . - . . . . . . . . . 

9. Chromatographic Methods 
by R. CONSDEN 

I. General Introduction . . . . . . . . . . . 
II. Description, Definitions, and Types of Chromatography . . . 

111. Adsorption . . . . . . . . . . . . . 
IV. 1 o n - ~ x c h a n ~ e  Chromatography . . . . . . . . . 316 
V. Partition Chromatography . . . . . . . . . . 322 

VI. Paper Chromatography . . . . . . . . . . 328 
VII. Gas Chromatography . . . . . . . . . . . 338 

VIII. Special Forms of Chromatography . . . . . . . . 343 
IX. Notes on Preliminary Treatments of Biological Materials 

before Chromatography . . . . . . . . . . 345 
References . . . . . . . . . . . . . 346 

10. Ion-Exchange Resins 
by L. SAUNDERS 

I I. Introduction . . . . . . . . . . . . . 
11. Preparation and Properties of the Resins . . . . . . . 

III. General Properties of Ion-Exchange Resins . . . . . . 
IV. Early Applications in Biochemical Analysis . . . . . . 
V. Applications in the Purification of Analytical Reagents . . . . 

VI. Applications in the Analysis of Inorganic Substances . . . . 
VII. Applications in the Analysis of Organic Substances . . . . 

i VIII. General Conclusions . . . . . . . . . . . 

i References . . . . . . . . . . . . . 
i 

11. Paper Ionophoresis in Toxicology 
I by LEO GOLDBAUM 

1 
I. Introduction . . . . . . . . . . . . . 

11. Apparatus and Technique . . . . . . . . . . 
111. Application to Toxicology . . . . . . . . . . 
IV. Specific Examples . . . . . . . . . . . 
V.Other Applicationsof Paper Ionophoresis . . . . . . 

References . . . . . . . . . . . . . 



X ~ V  CONTENTS 

12. Countercurrent Distribution 
by ELWOOD 0. T m s  

I. Introduction . . . . . . . . . . . . .  
1I.Principle of Countercurrent Distribution . . . . . .  

111. Apparatus and Procedure . . . . . . . . . .  
IV. Mathematical Treatment of Countercurrent Distribution Data . . 
V. Selection of a Solvent System . . . . . . . . .  

VI. Remarks on the Use of Countercurrent Distribution . . . .  
VII. Comparison with Other Methods of Fractionation . . . . .  

References . . . . . . . . . . . . .  
13. Spectrum Analysis: A. Emission Spectra 

Spectrographic Analysis of Metallic Poisons 
by CHARLES J. UMBERGER 

I. Introduction . . . . . . . . . . . . .  423 
11. The, Spectograph . . . . . . . . . . .  424 

111. Preparation of Samples . . . . . . . . . .  433 
IV. Metal Reference Plates . . . . . . . . . .  438 
V. Preparation of Qualitative Plates . . . . . . . .  439 

VI. Spectrographic Analysis of Dithizone Extracts . . . . .  442 
VII.Spectrographic Analysis of Reinsch Wires . . . . . .  443 

VIII. Condensed Spark Analysis . . . . . . . . .  444 
IX. Examination of the Qualitative Plate . . . . . . .  444 
X. Determination of the Approximate Wavelengths of Abnormal Lines . 446 

XI.QuantitativeSpectrographicAnalysis . . . . . . .  449 
XII. Qualitative Spectral Analysis for Specific Elements . I . .  451 

References . . . . . . . . . . . . .  461 

13 (Continued). Spectrum Analysis: B. Absorption Spectra 
Part 1: The L7se of Ultrauiolet Spectra in Toxicological Analysis 
by MILTON FELDSTEIN 

I. Origin of Ultraviolet Spectra . . . . . . . . .  464 
11. The Laws of Absorption . . . . . . . . . .  468 

. . . . .  111. Nomenclature of Absorption Spectrophotometry 471 
IV. Presentation of Spectra . . . . . . . . . .  471 
V. Factors Affecting Spectra . . . . . . . . . .  473 

VI. Concentration and Sensitivity . . . . . . . . .  477 
VII. Utilization of Absorption Data . . . . . . . . .  478 

VIII. Preparation of Biological Material for Ultraviolet Absorption Analysis 
( Isolation of Poisons ) . . . . . . . . . .  485 

IX. Determination of Some Specific Poisons by Ultraviolet 
Spectrophotometry . . . . . . . . . . .  490 

X. Development of a Procedure for the Ultraviolet Absorption Analysis 
of a Specific Compound . . . . . . . . . .  503 
References . . . . . . . . . . . . .  506 

13 (Continued). Spectrum Analysis: B. Absorption Spectra 
Part 2: Ultrauwlet Spectrophotometry 
by A. S. CURRY 

13 (Continued). Spectrum Analysis: 
Part 3: The Infrared Spectrc 
by CHARLES E. HUBLEY and 

. . . . .  I. Introduction 
11. Historical Background . . 

. . .  111. General Principles 
IV. Instrumentation . . . .  
V. Presentation of Spectral Data . 

VI. Sample Handling Techniques . 
VII. Interpretation of Spectra . . 

VIII. Studies of Toxicological Interest 
IX. Collections of Infrared Spectral Dat 
X. Appraisal of the Infrared Method 

References . . . . .  

13 (Continued ) . Spectrum Analysis: 
Part 4: Atlas of Infrared Sp 
by CHARLES E. HUBLEY, LEO 

14. X-Ray Diffraction Analysis 
by JAMES J. MANNING 

I. Introduction . . . . .  
11. X-Rays . . . . . .  

111. Techniques and Procedures . 
IV. Examples of Analytical Methods 

References . . . . .  

15. The Application of Polarography 
by MILTON FELDSTEIN 

I. Review of the Theory of Polarograpl 
11. Developments from the Standard PC 

111. Scope of the Polarographic Method 1 

IV. Instruments and General Technique 
V. Concentration and Sensitivity . , 

VI. Application to Toxicological Analysi 
VII. Determination of Some Specific Subs 

. . .  byPolarography.  
. . . . .  References 

16. Microdiffusion Analysis as Applk 
by MILTON FELDSTEIN 

. . . . . .  I. Introduction 
11. Theory of Microdiffusion Analysis . 

111. The Standard Conway Microdiffusio~ 
IV. Scope of the Method as Applied to I 
V. General Technique . . . .  



CONTENTS XV 

13 (Continued). Spectrum Analysis: B. Absorption Spectra 
Part 3: The Infrared Spectroscopic Method 
by CHARLES E. HUBLEY and LEO LJWI 

I. Introduction . . . . . . 
11. Historical Background . . . 

111. General Principles . . . . 
IV. Instrumentation . . . . . 
*Presentation of Spectral Data . . 

VI. Sample Handling Techniques . . 
VII. Interpretation of Spectra . . . 

VIII. Studies of Toxicological Interest . 
IX. Collections of Infrared Spectral Data 
X. Appraisal of the Infrared Method . 

References . . . . . . 

13 (Continued ) . Spectrum Analysis: B. Absorption Spectra 
Part 4: Atlas of Infrared Spectra; KBr Pellet Method 
by CHARLES E. HUBLEY, LEO LEVI, and ALAN D. EAGLESON 562 

14. X-Ray Diffraction Analysis 
by JAMES J. MANNING 

I. Introduction . . . . . . . . . . . . . 586 
11. X-Rays . . . . . . . . . . . . . . 586 

111. Techniques and Procedures . . . . . . . . . 598 
IV. Examples of Analytical Methods . . . . . . . . 611 

References . . . . . . . . . . . . . 617 

15. The Application of Polarography to Toxicological Analysis 
by MILTON FELDSTEIN 

I. Review of the Theory of Polarographic Method . . . . 
11. Developments from the Standard Polarographic Method . . 

111. Scope of the Polarographic Method Applied to Toxicology . . 
1V.InstrumentsandGeneralTechniques . . . . . . 
V. Concentration and Sensitivity . . . . . . . . 

VI.Application to Toxicological Analysis . . . . . . 
VII. Determination of Some Specific Substances in Biological Material 

by Polarography . . . . . . . . . . . 
References . . . . . . . . . . . . 

16. Microdiffusion Analysis as Applied to Toxicology 
by MILTON FELDSTEIN 

I. Introduction . . . . . . . . . . . . . 639 
11. Theory of Microdiffusion Analysis . . . . . . . . 640 

111. The Standard Conway Microdiffusion Cell . . . . . . 643 
IV. Scope of the Method as Applied to Toxicological Analysis . . . 644 
V. General Technique . . . . . . . . . . . 646 



xvi CONTENTS 

VI. Determination of Some Specific Substances by Microdiffusion 
Analysis . . . . . . . . . . . .  

VII. Application of the Microdiffusion Method to the Analysis of Other 
Volatile Substances . . . . . . . . . .  
References . . . . . . . . . . . .  

C 

17. Optical-Crystallographic Methods of Drug Identification 
by WILLIAM V. EISENBERG 

I. Introduction . . . . . . . . . . . .  
11. Nature of Polarized Light . . . . . . . . .  

111. Refraction of Light and Determination of Refractive Index by the 
. . . . . . . . . . .  Immersion ~ e t h o d  

IV. Double-Variation (Dispersion) Method of Refractive Index 
Determination . . . . . . . . . . .  

V. Double Refraction ( Birefringence) . . . . . . .  
VI. Interference of Light . . . . . . . . . .  

VII. The Polarizing Microscope . . . . . . . .  
VIII. Extinction and Location of Rays; Types of Extinction and 

Elongation . . . . . . . . . . . .  
IX. Measurement of Refractive Indices . . . . . . .  
X. Examination of Uniaxial Substances . . . . . . .  

XI. Examination of Biaxial Substances . . . . . . .  
XII. Microscopic Accessories for Determination of Optic Sign . . 

XIII. Fundamental Crystal Symmetry and Optical Properties . . 
XIV. Chemical Microscopy . . . . . . . . . .  
XV. Applications of Microscopic-Crystallographic Procedures . . 

References . . . . . . . . . . . .  

18. The Estimation of Basic Drugs by Dye Methods 
by JULIUS AXELROD 

I. Introduction . . . . . . . . . . . . .  714 
11. Estimatjon of Basic Organic Compounds with Halogenated 

Sulfonephthalein Dyes . . . . . . . . . .  715 
111. Estimation of Basic Organic Compounds with Methyl Orange . . 720 
IV. Assay of Specificity . . . . . . . . . . .  723 
V. General Principles for Devising Analytical Procedures for the 

Determination of Basic Drugs by Dye Methods . . , . . 726 
VI. Concluding Remarks . . . . . . . . . . .  729 

References . . . . . . . . . . . . .  729 

The Mode of Action o 
C. P. STEWART AND I 

Gases, Vapors, Mists, a 
J. C. GAGE i 

Identification and Estir 
HENRY FREIMUTH 

Ethyl Alcohol 
R. N. HARGER 

Barbiturates 
A. S. CURRY 

Acidic and Neutral Poi! 
A. S. CURRY 

Alkaloids and Related I 
CHARLE~ G.  FARMKC 

Acids and Alkalies 
VICTOR E. LEVINE 

Chemical Tests for Met; 
A. STOLMAN 

Analysis of Residual Pe 
VICTOR E. LEVINE 

Poisonous Plants 
ARTHUR E. SCHWARTI 

Radioactive Isotopes an1 
ROBERT E. ZIPF AND 

The Treatment of Acute 
E. H. BENSLEY AND C 

Hemoglobin Derivatives, 
and Porphyrins 

A. STOLMAN 




