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ABSTRACT

Using a bulk acoustic wave immunosensor device, Staphylococcus enterotoxin B and two
simulant Biological warefare agents (bacteriophage MS-2 and bacteria Erwinia herbicola)
could be detected in a direct fashion without the use of labelled antibodies. The detection
device is incorporated into a ruggedized suit-case together with an aerosol sampler and
sample handling system and can be used in the field for military monitoring purposes.

INTRODUCTION

Within the area of biological warfare there is a lack of modern biochemical sensors capable of
real-time monitoring of pathogenic micro-organisms and toxins produced by them. General
requirements for this type of sensors are: high sensitivity, short response times and high
selectivity resulting in low false alarm rates. We here describe the development of an
automated biosensor monitoring device for the detection of Staphylococcus Enterotoxin B
(SEB), one of the protein toxins produced by the bacterium Staphylococcus aureus, MS-2
bacteriophage which is a simulant for a BW virus and Erwinia herbicola as a simulant for
BW bacteria. These three agents are regarded as model agents covering a sufficiently broad
spectrum.

The total system consists of an aerosol sampler, sample handling system, detection system
and a PC and LCD screen for data acquisition. All subparts, which are thermostrated if
necessary, are mounted in a box, which can be transported by a single person. For detection
purposes three 20 MHz piezoelectric quartz crystal sensor devices are employed. Anti-BW
“simulant” antibodies are coupled to the sensor surface using several interfaces. The assay is
based on a direct immunological detection by anti-BW “simulant” antibodies as catching
molecules.

RESULTS

By using the acoustic wave immunobiosensor system under laboratory circumstances,
solutions of SEB or BW simulants could be detected in a direct fashion without the use of
labelled compounds. The detection limit of the sensor for SEB was determined at 10 ng/ml.
The detection limits for the simulant agents MS-2 and Erwinia herbicola were determined at 5
[x] 107 pfu and 107 cfu respectively. The sensor response is proportional to the concentration
SEB or BW simulant in the samples.

After the sensor surface was cleaned by acid oxidation, an amino layer was deposited to the
surface by plasma polymerisation. Antibodies directed to SEB or BW simulant were
covalently bound to the amino functionilized surface [1]. Using the preconstructed interface
the sensor response time for MS2 phages is approximately 10 min (Figure 1). SEB was
injected as a control agent, which did not yield any response. The presented immunochemical
detection principle is directly applicable to other BW agents.



Report Documentation Page

Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this coliection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it

does not display a currently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE

00 JAN 2002 N/A

3. DATES COVERED

4. TITLE AND SUBTITLE
A Biological Warfare Detection Device (Bioward I)

S5a. CONTRACT NUMBER

S5b. GRANT NUMBER

5¢. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

5d. PROJECT NUMBER

Se. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

TNO-Prins Maurits Laboratory, Research Group Analysis of Toxic and
Explosive Substances P. O. Box 45, 2280 AA Rijswijk, The Netherlands;
TNO-Nutrition and Food Research Institute, Sensor Technology
Department P.O. Box 360, 3700 AJ Zeist, The Netherlands

8. PERFORMING ORGANIZATION
REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

10. SPONSOR/MONITOR’S ACRONYM(S)

11. SPONSOR/MONITOR’S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES

This article is from ADA409494 Proceedings of the 2001 ECBC Scientific Conference on Chemical and
Biological Defense Research, 6-8 March , Marriott’s Hunt Valley Inn, Hunt Valley, MD., The original

document contains color images.

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF:

ABSTRACT
c. THIS PAGE UU

unclassified

a. REPORT
unclassified

b. ABSTRACT
unclassified

17. LIMITATION OF

18. NUMBER 19a. NAME OF
OF PAGES RESPONSIBLE PERSON
2

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18




20028100

20028050 +

1 ppm

20028000 SEB

20027950 + 1 ppm
M82

20027900 f]

frequency (Hz)

20027850

20027800

20027750 +

20027650

1 ppm
Ms2

100 ppb

\prw\s;lj

100 mM 100 mM 100 mM
HCl HCl HCl

100mM 100 mM

HCl HCl

100 mM
20027700 + HCI
1 15 2 25 3 35 4 45 5 55

time (h)

Figure 1. Sensor response of plasmapolymerised BAW crystals coated with anti-
MS2 antibodies on injections of 1 pug/ml MS2 in HBS and 1 ug/ml SEB (control of

specificity); 100 ul sample injection in carrier flow rate of 25 ul/min.
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