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Abstracts will be entered into tative reviews written and signed by specialists in the van- 
the CANCERLIT data base, ous fields. Our reviewers let you know the strengths and 
accessible through the National weaknesses of each book or film before you buy it. 
Library of Medicine. 

AAAS 

First issue to appear SB&F can help you find the science books and films you 8en 

September, 1978 need quickly and easily-with complete citations, ordering 
information, descriptive evaluations, nine explicit level 
designations (kindergarten [K] through professional [P]), 

$48.00 per year four ratings, highly recommended (* *) to not recom- 
mended (NR). 

Order from: Order from 
The Franklin Institute Press American Association for the Advancement of Science 

Box 2266 SB&F Subscription Department 
Phila., Pa. 19103 1515 Massachusetts Avenue, NW, Washington, DC 20005 

$16/year for AAAS members; $17.5dyear for nonmembers; $32 for two year subscription 
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Data System Assists in Cancer Research 

tar location. To provide terminal 7 P - 

facilities adjacent to each location .   .. 

extensive use has been made of IHI  L - 

modems and existing telephone .. .-  

lines. lkAt  iii 

Pete Bostian, in charge of scientific The new 7672A Automatic Sampler 
programming at the computer cen- can be loaded with up to 99 sample 

   ter, says "We're planning to cover as bottles at a time. This permits 
many lab functions as possible with around-the-clock operation for im- 

S the 3354. Right now one transmis- proved utilization of your gas 
sion loop is fully loaded. We're in chromatographic instrumentation. 
the process of reconfiguring the 
loops to split the load about evenly. The 7672A uses cassettes with 99 
This will make future expansion labeled sample holders connected 

Senior Programmer Karen McNitt works with the 3354 much easier. in an endless chain, cassettes are 
system. 

removable, so one can be in opera- The Frederick cancer Research cen- "All our chromatographic analysis is tion while another is being loaded 
ter, located in rural Maryland about on the system, along with some with samples as they become avail- 
40 miles west of Baltimore, carries scintillation work that uses BASIC able. An electrical output identifies 
out a broad program of studies on programs. We've interfaced a calori- the bottle being sampled for use 
the causes, mechanisms, treatment meter, an optical densitometer, a with a laboratory data system. 
and prevention of cancer. fluorescence spectrophotometer 

and an amino acid analyzer." A new tilting mount is standard with 
The chemical carcinogenesis Pro- the 7672A. It lets you swing the sam- 
gram is one of the major activities. Kevin Johnston is Administrator of pIer away from the injection port 
its scope ranges from animal and in the chemical carcinogenesis Pro. area for manual sample injection, 
vitro bioassays to studies of the gram. In his opinion, "The data sys- while maintaining the sampler align- 
effects of chemicals on cellular and tem is rapidly becoming indispensa- ment so that it can be put back into 
genetic mechanisms. The term ble to our work. We have access to operation when needed. 
"chemicals" is used in the broadest other computing facilities but for 
sense and includes the well-known much of our work the on-line data For more information about this new 
nitrosamines, the polynuclear hydro- collection and immediate reporting aid to lab productivity please check 
carbons and even carcinogens that is very important. The disc backup is 99 Samples on the Reply card. 1/IP 
are formed within the body itself as also valuable; it lets us re-examine 
metabolites of otherwise innocuous data quickly. We do a lot of this be- . - 7 
substances. cause we seldom know when we run - 

an analysis all of the ways we may - 

Studies of this nature require a great need to interpret it. With the multi- U Data System in Cancer 
deal of high quality analytical chem- faceted approach used at this Cen- Research 
istry, both to characterize the mater- ter we often want to go back and re- U 99 Bottle Sampler Capacity 
als under study and to search out study some older results in light of 
and identify the metabolites formed. new information." * urinary Organic Acids 

* Peak Height? Peak Area? 
A Hewlett-Packard 3354 Lab Auto- At present the system serves labora- 
mation System, located in the com- tories in two buildings; plans are U Antimycotic Assay 
puter center, serves many of the underway to extend it to a total of * Antiepileptic Analysis with 
analytical instruments. These are five. For additional information Multiple Internal Standards 
widely scattered, often with only please check Lab Automation U Purge and Trap Sampler 
one or two instruments in a particu- Systems on the Reply Card. - - - 
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Analyses of the urine of infants who _______ . - . - 

exhibit failure-to-thrive symptoms 1   

are often used to determine possi-  - , -.- -- - - 

ble enzymatic deficiencies. Similar I.. 
analyses are performed when the j6.38 physician suspects a metabolic in- L 
balance as the cause of a particular 1 
disease or symptom. Diagnosis re- 
quires both identification and quan- I 

titation of the compounds present. 

the mass spectrometer with a single I i:" 
The GCIM5 technique can produce Figure 4 Visual comparison of NBS library spectrum 
quantitation with a GC flame oniza- (top) and spectrum of unknown, contirming unknown tion detector and identification by 

to be TMS derivative of acetaminophen. sample injection. 

A recent case involved analysis of 
the organic acid extract of urine L ..  '6...... 

from an infant with failure-to-thrive Figure 1: Comparison of chromatograms simulta- 
neously obtained from OC with FID (top) and mass symptoms. The TMS derivatized ex- spectrometer. What is the best way to measure 

tract was analyzed using an HP peak size? This is one of those argu- 
5985A GCIMS system equipped with ponds to the peak at 21.2 minutes re- ments that will probably never be 
an HP 7920 Disc Drive. The 50 mega- tention time. Comparison with the completely settled. Current practice 
byte capacity of this drive enables it NBS Library (Figure 3) indicates that leans heavil toward areas et there 
to store both data and libraries, this peak is the TM5 derivative of y y are circumstances where peak 
including the 25,560 spectra NB5 acetaminophen. The full spectrum height makes sense, particularly 
Library. BATCH Processing soft- was retrieved from the 7920 Disc when a long-established procedure 
ware provides automatic sample and plotted (Figure 4). Direct com- was developed using heights and 
injection, data collection and report parison with the library spectrum it's important to maintain continuity 
generation after the user has entered confirms the identification. in the analytical records. 
the operating conditions. 

On completion of the analysis the More information about GCIMS The software for the 3350 Lab Auto- 
system closes the data file, con- systems and their advantages will mation Systems has now been en- 
structs a total ion chromatogram, be sent to you if you check GCIMS ha nced to provide a choice of either 

t.1 peak height or peak area measure- detects peaks using a threshold Systems on the reply card. ment. Heights are baseline-corrected 
selected by the user, subtracts back- 

RN 32844 IPECTRUN 26 RETENTION T1E 21 2 th ground, produces plots, tabulates or LNR6ST 4, 181.1,148.8 166.1, 92.8 223.1, 64 8 73.8, 35.5 wi the baseline determined by the 
graphs the requested peaks and per-  3886l9i.iIs is 88283 .1 449.1, 4 4641P4C611 same method used in peak area 
forms the quantitative analysis. Fin- measurements. Thus heights can be 
ally it compares the background- 64 obtained relative to a fixed horizon- 
corrected spectra with the libraries tal baseline, a tangent skim baseline, 
and prints the information used to 26 a forced baseline, a drift-corrected 
identify the organic acid constitu- N 25 45 a';s;a 16 baseline or whatever the situation 
ents. 84 requires. 

In this case GC flame ionization and In exploratory and method develop- 
MS total ion chromatograms were 28 ment studies the 3350 Systems pro- 
produced simultaneously (Figure 1). 18 28 22 24 6 e vide for storage of the raw (unpro- 
They show excellent agreement in Figure 2: Mass spectrum of TMS derivative of cessed) instrumental data. This re- 
peak shape and resolution with, as acetarninophen, typical of those obtained during the corded data can then be examined 
expected, some differences in re- using both peak areas and peak 

due to the different methods __ heights to determine which is the sponse 6188881 8888 18818 1R86981. 8881-8811 be of ionization. An integrated FID re- 841 88818 18869828 21.811. 126 21 .2 Ill 88814, III. 18 tter choice for the problem at 
port is available for further quantita- .8888. 822..  88, hand. 
tive data manipulations and compari-  1888. For additional information on the 

Figure 3: Library search result of comparing mass 3350 Lab Automation Systems 
Figure 2 is a typical spectrum ob- spectrum (Figure 2) with NBS spectral library and iden. please check Peak Heights on the 

the run and corres- tifying compound as TMS derivative of acetamino- Reply Card. hp 
tamed during phen. 
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At present the laboratory uses three build up in the body and produce se- 
Hewlett-Packard Series 1080 Liquid vere toxic effects. Kidney transplant 
Chromatographs. Dr. Diasio has and cancer patients on immunosup- 
these comments, "LC is an extreme- pressive therapy are susceptible to 
ly powerful tool in this sort of work. these infections, some of which 
Being a separation technique, it lets cause a decrease in renal function. 
us look at both the raw material and 

 the metabolites at the same time. Using an adaptation of the methods 
We use fraction collection and a developed for the nucleic acid stud- 
scintillation counter in most of our ies, Dr. Diasio can obtain assays of 
studies. The comparison between the blood levels of 5-fluorocytosine 
the uv detector charts and the scm- in about 30 minutes. This compares 

Research Assistant Maria Wilburn and Dr. Robert tillation results can be very enlight- to 12 or more hours for the usual ml- 
Diaslo discuss experiments with the 1084 LC and 
fraction collector. ening when we're working with crobiological assay. LC eliminates 

these complex biological systems." interference from other drugs often Dr. Robert Diasio and his associates used in conjunction with 5-f luoro- 
at the Medical College of virginia In a recent paper Dr. Diasio des- cytosine and yields better accuracy, 
are using liquid chromatography ex- cribes a clinical application of liquid particularly at the very critical toxic 
tensively in their studies of the chromatography which grew out of levels. 
metabolic pathways leading to the his work with the pyrimidine bases. 
nucleic acids. Their particular inter- 5-Fluorocytosine is used as an For a reprint of this paper, and infor- 
est is in the mechanisms and kine- antimycotic agent. Most of this drug mation on the instrumentation used 
tics by which the constituents are is excreted unchanged in the urine, to produce it, please check LC 
taken up and processed by the cell. If kidney function declines it can Assay on the Reply Card. 

Many biochemical analyses can be meter file, calculates the appro- 
greatly improved by the use of more priate area ratios for each drug, 
than one internal standard. Some performs a least squares fit of HLAMA EXTRALT 
procedures almost demand it if re- the calibration data and places 
liable data are to be obtained. The the results in the parameter tile. 
penalty paid for better data is pri- 
manly increased calculation time. A calculation program uses the 
The fact that multiple standards are data in the parameter file to in- 
used does not complicate sample terpret the results of a sample 
preparation since a mixture can be run and generate a report of i  

5 U prepared beforehand and added to analysis. the samples as though it were a sin- 
gle standard. The 3354 system was also used (by 

means of the sequence function) to 
A Hewlett-Packard 3354 Lab Auto- 
mation System has been tailored for control an Automatic Sampler. Com -________________________ parisons of data obtained with 6 B 1.2 1.2 1.4 the analysis of antiepileptic drugs manual injection and automatic in- TIME 

by writing three LAB BASIC pro- jection show that automation of the -.. . 

grams. The drug analysis programs injection Hewlett-Packard 7202 plotter. process generally yields Plot of chromatogram from a raw data file using a perform three functions: improved analytical precision. A 
second, but by no means secondary, Every step is a potential source of A dialog program accepts infor- benefit is the amount of operator error and consumes valuable work- 

mation on the names of the time saved by automatic injection. ing time. In this study a nitrogen- 
drugs, the internal standard to phosphorus detector was used - The 
be used for each and the num- lectivity of 
ber and composition of the cali- Studies of several drug/internal se this detector permitted 
bration mixtures. All of this is standard combinations show that shortening the sample preparation fro 
stored in a parameter file for the choice of internal standard has a m 23 steps to only 8, a very worth- 
later use. very large effect on the quality of the while improvement. 

data produced. A Technical Paper describing this 
A calibration program compares study is now available. Just check 
the results of the calibration Sample preparation is a significant Multiple Standards on the Reply 
runs with the data in the para- factor in analyses such as this. Card for your copy. 
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The 7675A sampler passes a stream 
of purge gas through the sample. 
volatiles are concentrated on a suit- 
able trapping column held at ambi- 
ent temperature by a cooling air 
flow. When this purge cycle ends 
the trap is switched into the carrier 
gas stream and heated rapidly to de- 
sorb the volatiles. A "start" signal is 
sent to the chromatograph at the 
same time. 

When desorption ends and while the 
analysis continues the trap is 
switched back into the purge gas 
stream and heated 500C higher to 
drive off any low-volatility material. 
It is then cooled in preparation for 
the next run. 

Once the sample container is in 
place and the START RUN key on 

Analysis of trace level volatiles in Purge and Trap Sampler is a fully the sampler is pressed the entire 
water has been a difficult analytical automatic device for removing and process is fully automatic. The 
problem, yet concern over drinking concentrating the volatiles in water, operating cycle is shown schematic- 
water quality (and proposed EPA then injecting them into a chromato- ally in Figure 2. 
regulations) indicates a need for a graph or GC/mass spectrometer for 
large number of these analyses. analysis. A typical chromatogram of Further information on this sampler 

part per billion levels of trihalo- can be obtained by checking Purge 
methanes in water is shown in and Trap Sampler on the Reply 

The new Hewlett-Packard 7675A Figure 1. Card. hp 

STOP 
2 Mlnuies 12 Mlnuies 3 Mlnuies S Minuies RON 

START TRAP TRAP 
ISP tIll ii 1 FE6I.0I..T?: TIME 17101 
TILl 1 

TII IOL  11 TRAP 

1 3 
-l 011 P EMPERATIRE 

10363 
.6 I 

V115 PHI illS 0 10830 E+ 1 

chloroform  GAS - 

Bromodichioromethane 

Chiorodibromomethane  psacs 

DESORS VENT 

Bromoform 

Figure 1: Trihalomethanes, 3-6 ppb, 1 ml water sample, ECD A TTN 2048, 4000 to Figure 2: Operating cycle of the Purge and Trap Sampler 
22500 @ 100/min., 1/88 x 10' SS, 0.1% SP-looolCarbopack C 80/100 mesh. 
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