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(57) ABSTRACT 

A multi-tier approach for use in a mailroom for detecting 
bio-threats conveyed by mail. In a ?rst tier procedure, mail 
entering the mailroom is continuously automatically 
screened at a mail screening station to detect a potential 
bio -threat contamination. If a potential bio -threat is detected, 
an alarm signal is generated, a sample of the potential bio 
threat is collected, and a second tier procedure is initiated. 
The second tier procedure uses a manual test, such as a 
nucleic acid ampli?cation and detection assay to detect any of 
a plurality of different speci?c bio-threats in the sample. If a 
speci?c bio-threat is found, appropriate steps are taken to 
limit spread of the bio-threat and exposure of personnel. A 
third tier procedure uses a manual assay to check for a speci?c 
toxin in background samples collected over a prede?ned time 
interval at each mail screening station and in the air handling 
system for the mailroom. 
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MAIL SCREENING TO DETECT MAIL 
CONTAMINATED WITH BIOLOGICAL 

HARMFUL SUBSTANCES 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of prior 
copending US. patent application Ser. No. 11/058,442, ?led 
on Feb. 15, 2005, Which itself is a continuation-in-part of a 
prior US. patent application Ser. No. 10/066,404, ?led on 
Feb. 1, 2002, Which issued as US. Pat. No. 6,887,710 on May 
3, 2005, and Which itself is based on prior US. Provisional 
Patent Application Ser. No. 60/337,674, ?led on Nov. 13, 
2001, the bene?ts of the ?ling dates of Which are hereby 
claimed under 35 U.S.C. §119(e) and 35 U.S.C. §120. US. 
patent application Ser. No. 10/066,404 is a continuation-in 
part of priorU.S. patent application Ser. No. 09/775,872, ?led 
on Feb. 1, 2001, Which issued as US. Pat. No. 6,729,196 on 
May 4, 2004 and Which is itself is a continuation-in-part of 
US. patent application Ser. No. 09/265,619, ?led on Mar. 10, 
1999, Which issued as US. Pat. No. 6,267,016 on Jul. 31, 
2001, and of prior US. patent application Ser. No. 09/265, 
620, ?led on Mar. 10, 1999, Which issued as US. Pat. No. 
6,363,800 on Apr. 2, 2002, the bene?t of the ?ling dates of 
Which are hereby claimed under 35 U.S.C. §120. Further, 
US. patent application Ser. No. 10/066,404, is also a continu 
ation-in-part of prior US. patent application Ser. No. 09/ 955, 
481, ?led on Sep. 17, 2001, Which issued as US. Pat. No. 
6,695,146 on Feb. 24, 2004 and Which itself is a continuation 
in-part of prior US. patent application Ser. No. 09/ 191,980, 
?led on Nov. 13, 1998, Which issued as US. Pat. No. 6,062, 
392 on May 16, 2000, and of US. patent application Ser. No. 
09/494,962, ?led on Jan. 31, 2000, Which issued as US. Pat. 
No. 6,290,065 on Sep. 18, 2001, the bene?t ofthe ?ling dates 
of Which is hereby claimed under 35 U.S.C. §120. 

BACKGROUND 

[0002] After Sep. 11, 2001, letters contaminated With 
Weapons-grade Bacillus anthracis (anthrax) spores passed 
through the United States Postal Service (USPS). Over 16 
cases of documented infections and several deaths Were 
directly attributed to such letters. By November 2001, over 
32,000 individuals in the United States Were taking antibiot 
ics prescribed by physicians speci?cally as a prophylactic 
measure to combat a potential exposure to anthrax contami 
nated mail. Multiple mail processing facilities, and the equip 
ment Within those facilities, Were contaminated by exposure 
to What appears to have been a statistically small number of 
intentionally contaminated letters. 
[0003] In response to the threat posed by intentionally con 
taminated mail, most of the incoming mail passing through 
most of the larger USPS mail distribution centers is noW 
screened for anthrax. HoWever, not all mail handled by the 
USPS passes through one of these distribution centers. Fur 
thermore, the USPS mail screening system only detects 
Bacillus anlhraces (i.e., anthrax), but currently does not 
attempt to detect ricin, tularemia or any of the other biological 
haZardous threats or “bio-threats.” Also, bulk mail such as 
boxes of pamphlets, and mass advertising mailings are not 
screened by the USPS and are often shipped by overnight 
carriers such as United Parcel Service (U PS), Which does not 
screen any packages for bio-threats. 
[0004] The USPS solution, Which Was developed by 
Northrop Grumman Corporation, uses a type of nucleic acid 
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ampli?cation and detection based on genetic ?ngerprinting 
knoWn as polymerase chain reaction (PCR) technology. PCR 
uses polymerase enZymes to cause a chain reaction that 
results in a massive increase in the number of copies of a 
targeted gene sequenceibut if and only if the targeted gene 
sequence is present in a sample being tested. For example, if 
a sample of paper dust extracted from an envelope in the mail 
does NOT contain the genes for anthrax, then the PCR test 
does not produce a positive result, since the gene is not 
present to be ampli?ed by copying. On the other hand, if the 
paper dust sample contains multiple anthrax spores, the pro 
cess Will produce a readily detectable increase in the number 
of copies of the gene sequence. Thus, this detection technique 
normally provides a very dependable positive detection of the 
genes for anthrax. Other non-PCR nucleic acid ampli?cation 
technologies could also be used. 
[0005] In the USPS bio-threat detection scheme, samples 
are collected continuously, and an analysis of the samples is 
performed once per hour. In order to save money, the USPS 
decided it Would only test for the anthrax genes, and not for 
other microbes or for the presence of other types of bio 
threats such as ricin. The reasons for limiting the tests per 
formed are understandable, since each test for each different 
type of harmful organism costs approximately $25-$30, and 
the Post Of?ce has approximately 1300 sampling and PCR 
detection machines distributed throughout the United States. 
Each machine generates a neW sample to be tested each hour, 
resulting in millions of tests per year and costs that Will likely 
exceed $100 million/year. A relatively high continuing oper 
ating cost is thus one clear draWback to the USPS solution. 
Also, an initial capital equipment cost for the USPS sampling 
and detection system is on the order of $200,000 per system. 
For many smaller mail rooms, the initial cost of this system is 
thus also prohibitive. 
[0006] The response time for the current USPS detection 
system is approximately tWo hours. Because of this relatively 
sloW response time, the system only provides a “detect to 
treat” capability, since during the tWo hours before a positive 
detection of anthrax can occur, it can be assumed that the 
toxic agent Will have spread throughout the mail facility. 
Clearly, it Would be desirable to develop a system that is loWer 
in cost to operate and Which provides an immediate alert 
When a potential bio-threat is detected in the mail being 
screened. In addition, it Would be desirable to screen the mail 
for other bio-threats besides anthrax. 

SUMMARY 

[0007] Accordingly, in consideration of the issues dis 
cussed above, an approach has been developed for screening 
mail that is pas sing through a mailroom, for contamination by 
a bio -threat, in a multi-tier approach. As used herein and in the 
claims that folloW, the term “bio-threat” is intended to encom 
pass a haZardous biological agent or bio-terror threat or bio 
Warfare threat, including any living organism (e. g., virus, 
bacteria, bacterial spore, or fungus) that is pathogenic (dis 
ease causing), and toxin that may be extracted from or pro 
duced by an organism (i.e., a plant, an animal, or fungus). In 
some embodiments, such threats are assumed to encompass 
biological particles of respirable siZe, that is, particles rang 
ing from about 1 to about 10 microns. 
[0008] An exemplary method for carrying out this 
approach begins With a ?rst tier screening of the mail. During 
the ?rst tier screen, the mail entering the mailroom is screened 
in batches to detect a potential bio-threat that may be con 
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veyed by one or more pieces of the mail. If a potential bio 
threat is detected during the ?rst tier screening, the batch or a 
subset of the batch of mail that includes the one or more 
pieces of mail is isolated. Also, a sample of the potential 
bio-threat is collected, and a ?rst tier alarm is produced, 
indicating that a potential bio -threat may have been detected. 
Next, a second tier screening of the sample collected during 
the ?rst tier screening is carried out to attempt to identify a 
speci?c type of bio-threat comprising the sample. If it is 
con?rmed by the second tier screening that the sample com 
prises a speci?c bio-threat, a series of prede?ned appropriate 
steps are initiated to limit contamination by preventing the 
speci?c bio-threat from spreading beyond the mailroom and 
to limit exposure of personnel to the speci?c bio-threat. 
[0009] The method further includes the step of periodically 
carrying out a third tier screening to detect a potential bio 
threat in at least one additional sample. This additional 
sample can eitherbe a background sample collected over time 
from air circulated Within the mailroom, or can be a back 
ground sample collected overtime at a mail screening station 
through Which mail passes While undergoing the ?rst tier 
screening. 
[0010] The step of continuously screening a batch of mail 
during the ?rst tier screening can include the steps of collect 
ing particles conveyed by the one or more pieces of mail from 
air passing over the batch of mail, and then irradiating the 
particles that are collected With light of a prede?ned Wave 
band. A ?uorescence signature of light emitted from the par 
ticles When thus irradiated is detected, and based upon the 
?uorescence signature, the method provides for automati 
cally determining if the particles comprise a potential bio 
threat. The step of continuously screening a batch of mail 
during the ?rst tier can also include the steps of collecting the 
particles conveyed by the one or more pieces of mail from air 
passing over the batch of mail, and then impacting the par 
ticles onto a surface. The surface could be a solid surface, 
Which alloWs for a bulk measurement of the ?uorescence 
properties, or could be a gel Which contains biological mol 
ecules, such as stains or dyes or labeled antibodies that bond 
With bio-threat particles. One or more biological molecules 
are selected a priori such that bio-threat particles become 
easily detected, for example, by ?uorescence detection. The 
step of continuously screening the mail during the ?rst tier 
can also include mixing a secondary aerosol With the particles 
conveyed by the one or more pieces of mail, such a secondary 
aerosol containing the biological molecules to be used to 
detect the bio-threats, such that the bio-threat particles 
become more easily detected. 

[0011] The second tier screening can include performing a 
polymerase chain reaction (PCR) assay test of the sample that 
Was collected during the ?rst tier screening, Wherein the PCR 
assay test is con?gured to identify at least one speci?c bio 
threat. Alternatively, or in addition, the second tier screening 
can include the step of performing an immunoassay test on 
the sample that Was collected during the ?rst tier screening. 
The immunoassay test is selected to identify at least one 
speci?c bio-threat. The second tier screening may be split into 
tWo steps, Wherein the ?rst step is to perform a test that is 
different than the Tier 1 screening, so as to con?rm that the 
possible bio-threat indeed has one additional characteristic of 
an actual bio-threat, and if positive, to then perform an analy 
sis that attempts to identify the speci?c type of bio-threat 
comprising the sample. It should be recogniZed that PCR is 
but one of many different types of nucleic acid ampli?cation 
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and detection assays available, and as such PCR is intended to 
be exemplary, rather than limiting. Other available nucleic 
acid ampli?cation and detection assays can also be employed. 
[0012] The ?rst tier screening can also include the steps of 
visually inspecting mail comprising parcels larger than let 
ters, to detect any poWder that may comprise a potential 
bio-threat. If a poWder that may comprise a potential bio 
threat is visually detected, a second tier screening of the 
poWder is carried out to attempt to identify a speci?c bio 
threat comprising the poWder. If it is con?rmed by the second 
tier screening that the sample comprises a speci?c bio-threat, 
the series of prede?ned appropriate steps are initiated to limit 
contamination by preventing the speci?c bio-threat from 
spreading beyond the mailroom and to limit exposure of 
personnel to the speci?c type of bio-threat. 
[0013] The speci?c bio-threat can be spores, bacteria, 
viruses, micro-organisms, or toxins derived from biological 
organisms (including plants, animals, mold, and fungi. 
[0014] Another aspect of the approach discussed herein is 
directed to an exemplary system con?gured for use in a mail 
room, for screening mail that is passing through the mail 
room, to detect contamination by a bio-threat, in a multi-tier 
approach. The exemplary system uses components that carry 
out functions generally as described in regard to the exem 
plary method discussed above. 
[0015] This Summary has been provided to introduce a feW 
concepts in a simpli?ed form that are further described in 
detail beloW in the Description. HoWever, this Summary is not 
intended to identify key or essential features of the claimed 
subject matter, nor is it intended to be used as an aid in 
determining the scope of the claimed subject matter. 

DRAWINGS 

[0016] Various aspects and attendant advantages of one or 
more exemplary embodiments and modi?cations thereto Will 
become more readily appreciated as the same becomes better 
understoodby reference to the folloWing detailed description, 
When taken in conjunction With the accompanying draWings, 
Wherein: 
[0017] FIG. 1 is a block diagram ofan exemplary commer 
cial mail room in Which the approach described beloW is 
implemented; 
[0018] FIG. 2 is an elevational vieW of an exemplary auto 
matic air sampler device for detecting bio-threats in real time; 
[0019] FIG. 3 is a plan vieW of an exemplary PCR type 
detector useful in the present approach for providing positive 
con?rmation of any bio-threat detected by the automatic air 
sampler device of FIG. 2, and for processing samples taken 
from continuous air samplers installed at automatic and 
manual mail screening stations, and in the air handling system 
for the mail room in Which mail is being screened for bio 
threats, to detect background levels of speci?c bio-threats; 
[0020] FIG. 4 is a schematic block diagram illustrating an 
exemplary procedure used to continuously screen mail to 
detect possible bio-threats; and 
[0021] FIG. 5 is an exemplary schematic illustration of the 
process ?oW employed in one embodiment of the present 
approach. 

DESCRIPTION 

Figures and Disclosed Embodiments are not Limit 
ing 

[0022] Exemplary embodiments are illustrated in refer 
enced Figures of the draWings. It is intended that the embodi 
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ments and Figures disclosed herein are to be considered illus 
trative rather than restrictive. No limitation on the scope of the 
technology and of the claims that folloW is to be imputed to 
the examples shoWn in the drawings and discussed herein. 

Mail Screening in Commercial Mailrooms 

[0023] A key motivation for employing the USPS solution 
discussed above under the Background section Was that the 
USPS system has a very loW false alarm rate (<1 false alarm/ 
year, Which is an extremely loW false negative rateibut the 
initial deployment of the USPS system only scans for 
anthrax) and a very high probability that anthrax poWder 
(spores) Will be detected by the USPS system if present in the 
mail being screened. 
[0024] The folloWing describes an alternative novel system 
that also should achieve these goals, but Which is more prac 
tical and affordable for use in commercial mailrooms, but also 
including those of the US. Postal Service and government 
mailrooms. HoWever, it Will be understood that the system 
and method described beloW is applicable to detecting bio 
threats in almost any siZe mailroom or even in other environ 
ments Where items may be contaminated With bio-threats. 
This neW system also provides a detection capability for a 
considerably broader range of bio-threat threats. In addition, 
this neW solution speci?cally addresses the issue of poWders 
found in boxes of bulk mail, large parcels, and generally 
Within the mailroom environment (or in other types of envi 
ronments). For example, this neW solution Would be useable 
by package delivery services, such as UPS, or FedEx, to 
detect bio-threat contamination of boxes and packages pass 
ing through the service. While there is no intent to limit this 
approach to a mailroom, the folloWing discussion focuses on 
that initial application in explaining hoW the multi-tier 
approach is implemented in a relatively loW cost system With 
extremely good reliability in detecting bio-threats. 

Exemplary Bio-Threat Detection System 

[0025] Mail screening in a commercial setting requires 
innovative use of hardWare appropriate to accomplish the 
desired goals, combined With a solid concept for operations 
(CONOPS). In order to reduce cost and minimize contami 
nation of a mailroom by bio-threats, a “detect-to-protect” 
system is needed that provides a near-real-time detection 
With, for example, a 1-2 minute response time. This continu 
ous, near-real-time goal Will minimiZe the spread of bio 
threats Within an environment and the exposure of personnel 
to contamination by such bio-threats. Costs of such a system 
can be reduced by carrying out tests that consume assays only 
after a near-real-time Warning sensor has produced an alarm, 
indicating that a bio-threat may be present, and additionally, 
at the end of each day (or after some other extended period of 
time), When checking for background levels of bio-threats at 
mail screening stations and generally, Within the environment 
of a mailroom. 

[0026] An exemplary system for detecting bio-threats in 
mailrooms (referred to herein as the SafeMailRoomTM), as 
described beloW, should have the folloWing characteristics 
When the full ensemble of components comprising the system 
are deployed: 

[0027] Automatically screens batches of mail at high 
speed (e.g., 60-180 parcels per minute per machine (i.e., 
up to about 10,000 parcels/hour)) With integrated rapid 
detection of bio-threat materials; 
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[0028] Provides an immediate Warning to security or 
other designated personnel When a letter containing 
more than a normal quantity of a ?ne poWder that is a 
possible bio-threat is detected and stops the mail 
screening process to enable that letter or batch of 
letters to be more completely inspected; 

[0029] Automatically collects a sample of the poWder 
found during the screening and optionally performs 
one or more automated microbial screening assays; 

[0030] Presents the sample for rapid on-site or in situ 
analysis for several of the most likely biological 
threats if one or more of the screening assays is posi 
tive; 

[0031] Preserves a sample of the poWder for subse 
quent laboratory analysis, either on site or at a remote 
laboratory; and 

[0032] Incorporates High E?iciency Particulate Air 
(HEPA) ?ltering to protect personnel and the mail 
room environment. 

[0033] Enables manual screening of large parcels and 
boxes in a safe environment With automated detection of 
bio-threat materials and integrated HEPA ?ltering to 
protect personnel and the mailroom environment; and 

[0034] Provides for immediate on-site testing of any 
poWders and accumulated paper dust to determine if 
these poWders are a potential threat. 

[0035] In addition, the SafeMailRoom system provider 
should properly support the hardWare With services that 
includes training for the mailroom personnel in regard to the 
safe operation of the equipment, including training regarding 
the appropriate steps to be folloWed When a positive test is 
indicated, maintenance and support of the equipment; and 
steps to be taken to provide for a folloW-up laboratory analy 
sis of any poWders that test negative, as con?rmation that the 
poWders indeed are not a potential threat. 

Details of the SafeMailRoomTM System 

[0036] The SafeMailRoomTM system addresses all the 
above requirements With a tWo-part mail screening system 
operated on three tiers. The system is designed to Work With 
one or more high-speed mail handling stations 14, 16, 18, and 
20, and optionally, With one or more manual bulk mail (and 
package) processing stations 22, shoWn in schematic block 
form in an exemplary large corporate or commercial mail 
room 10 in FIG. 1. It is not intended that the number of 
automated high-speed mail handling stations be limited to the 
number shoWn in FIG. 1, since the SafeMailRoomTM system 
can Work With only a manual mail processing station, or With 
many more automated hi gh-speed mail handling stations than 
shoWn in this Figure. Also, in some applications, it is recog 
niZed that there may be no need for a manual bulk mail (and 
package) processing station, or alternatively, a need for many 
more such stations. The SafeMailRoomTM system can be 
readily scaled to Work With almost any number of automated 
and/or manual handling or processing stations. 
[0037] Letter handling in a typical larger mailroom is typi 
cally carried out using one or more automated mail sorting 
and handling machines, like any of automated mail handling 
stations 14, 16, 18, and 20. Each of these machines can be 
readily adapted to include a bloWer (not separately shoWn) to 
draW air into the sorter from a vicinity around a tray of mail, 
and through a HEPA ?lter (not shoWn), thereby reducing the 
quantity of paper dust (and if present, bio-threat materials) in 
an operating environment 12. The use of such a HEPA ?lter 
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ing system clearly reduces the exposure of personnel to mail 
room particulates and aerosols and the associated health risk. 

[0038] The machine has been further adapted to alloW the 
air surrounding a “pinch point” to be sampled by an aerosol 
collector. The “pinch point” is a location Where each parcel of 
mail (e. g., a letter) is squeezed betWeen a belt and a pin roller 
as it is being transported though the machine. The aerosol 
sample is then continuously routed to a detector for near-real 
time analysis. In the exemplary system shoWn in FIG. 1, a 
MesoSystems Technology, Inc. AirSentinel® monitor 24 is 
employed as the detector at each automated handling station 
and at the optional manual mail processing station. However, 
it Will be understood that other types of continuous monitors 
that can detect a potential bio-threat might instead be used in 
the present system. The machine may be further adapted to 
include a means to perforate the parcels prior to passing 
through the pinch point, to improve the sensitivity of the 
detection system. 
[0039] If an alarm signal is generated by the near-real-time 
detector, e.g., by AirSentinel® monitor 24, then a signal is 
transmitted either by a Wire or Wireless communication signal 
to a controller 28. In addition, a second sample is collected by 
the near-real-time detector (or a separate sampler is triggered 
by said detector) for analysis in a PCR-based agent identi? 
cation system or by another type of assay component in a 
second tier of this approach, and the mail handling station is 
immediately shut doWn, so that one or more suspect pieces of 
mail that may be conveying the potential bio-threat substance 
can be removed and further inspected. Controller 28 can be a 
conventional personal computer, a hardWired logic device, an 
application speci?c integrated circuit (ASIC), or some other 
computing device or logic device that is con?gured to carry 
out speci?c functions as discussed herein. For example, con 
troller 28 can send a signal by Wire or Wirelessly to an auto 
mated mail handling station Where a potential bio-threat Was 
detected by the near-real-time detector, to cause the auto 
mated mail handling station to immediately stop processing 
mail, so that one or more pieces of mail in the batch being 
processed When the potential bio-threat Was detected can be 
removed for further inspection and evaluation. Other appro 
priate steps can be initiated to prevent the spread of contami 
nation of the environment, or of personnel, by the possible 
bio-threat agent. For example, additional ?ltration of the 
mailroom air could be implemented. 
[0040] In addition, controller 28 can respond to the detec 
tion of a potential bio-threat by causing an audible or visual 
alarm 32 to be activated Within mailroom 10, and to send a 
page message or other type of message by Wire or Wirelessly, 
to initiate a second tier response autonomously if such equip 
ment is installed, or by summoning trained personnel, to carry 
out further testing of the sample that Was collected by the 
near-real-time detector, e.g., by AirSentinelTM monitor 24. 
This second tier testing can be done manually With a device at 
a facility 30, Which can be in mailroom 10 or at a different 
location to con?rm that a bio-threat has actually been 
detected and if so, to identify a speci?c bio-threat agent 
included in the sample. The device used for this second tier 
determination can be a portable device, such as Idaho Tech 
nology Inc.’s RaZorTM bio-agent identi?cation system, Which 
employs PCR technology to identify a number of different 
speci?c bio-threat agents based upon the DNA of such 
samples, providing results in about 20-30 minutes. Immu 
noassay or microbial or protein stain tests can also be used to 
test for speci?c bio-threat agents or speci?c classes of bio 
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threats, such as anthrax, ricin and botulinum toxin. A portion 
of the sample can be sent to a laboratory for ?nal con?rmation 
of any speci?c bio-threat agent identi?ed or to con?rm the 
absence of such a bio-threat. 

[0041] A special laminar ?oW hood (not shoWn) can be 
used to safely inspect any suspect letters, parcels, or pack 
ages, and to enable samples of possible bio-threat particles or 
poWders to be taken from these one or more pieces of mail and 
sent out for subsequent laboratory analysis that can provide 
?nal con?rmation of any determination made by the present 
SafeMailRoomTM system. 
[0042] A second piece of equipment is needed to compli 
ment the automated mail handling station in many mail 
rooms. Manual mail opening and screening can be used for 
suspect mail, odd-siZed parcels, boxes of mail, and in small 
commercial mailrooms Where an automated mail screener is 
not Warranted. This task can be carried out at optional manual 
mail processing station 22. The manual mail processing sta 
tion can contain a doWn-draft air How, a detector such as 
AirSentinel 24, and a HEPA ?lter. A Plexiglas air shroud (not 
shoWn in the Figure) can be employed to help contain aero 
sols generated during the opening of parcels, or bulk mail 
packages. 
[0043] An infrared (IR) or RAIVIAN spectrometer 25 can 
be installed or pre-positioned at each automated mail han 
dling station 14, 16, 18, and 20, and at each manual bulk mail 
processing station 22, or alternatively, at a single location, to 
determine Whether a potential bio-threat may instead be a 
non-bio-threat, such as cornstarch poWder, arti?cial sWeet 
ener, or talc poWder. A potential bio-threat may be visually 
detected as a poWder on mail, and the IR detector then used to 
determine if the poWder is indeed a potential bio-threat. 
[0044] Each automated mail handling station 14, 16, 18, 
and 20, and each bulk mail processing station 22 included in 
mailroom 10 is also ?tted With a continuous background air 
sampler 26 that continuously collects particulates from the air 
draWn from the vicinity of the mail passing through and being 
screened at the station. At the end of the day, or at some other 
prede?ned period interval of time, these background air 
samples can be tested to determine Whether a loWer concen 
tration of bio-threat substances has been collected over time 
at the station Where the background air sampler Was installed. 
The detection of a background bio-threat Will not result in an 
immediate alarm, but serves as a third tier of detection to 
minimiZe the risk that loWer concentrations of a bio-threat 
agent being carried by the mail Will not be detected by the 
near-real-time detection system. An exemplary background 
air sampler is a dry ?lter sampler, such as the manufactured by 
Murtech, Inc. 
[0045] It is also important to detect background levels of a 
bio-threat agent that are dispersed Within environment 12 of 
mailroom 10. To temperature condition the air Within mail 
room 10, a heating ventilation air conditioning (HVAC) sys 
tem 38 draWs room air through one or more room air intakes 

34. Any potential bio -threat particles that have been picked up 
and carried by the room air are collected over time on a 
background air sampler 36 before being draWn into the HVAC 
evaporator or heating coil temperature conditioning compo 
nents and exhausted back into environment 12 as temperature 
conditioned return air. At prede?ned time intervals, such as at 
the end of each Work shift in mailroom 10, background air 
sampler 36 can be extracted and particulates collected can be 
checked to identify any potential bio-threat agents compris 
ing the particles ?ltered from the room air. This check is 
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another part of the third tier of detection of a bio-threat attack 
being promulgated via the mail passing through mailroom 10. 
If a potential bio-threat is detected in the background sample 
removed from background air sampler 26 at the mail handling 
or processing stations, or in the background sample removed 
from the air handling system for mailroom 10 (i.e., back 
ground air sampler 36), the detection Will be con?rmed and if 
so, the speci?c bio-threat agent can be identi?ed by summon 
ing the trained personnel to implement the second tier evalu 
ation of the background sample. Once again, an exemplary 
background air sampler is a dry ?lter sampler, such as the 
manufactured by Murtech, Inc. 

Bio-Detection Technology 

[0046] The SafeMailRoomTM system thus relies on three 
layers, or tiers, of processing and technology to provide a 
level of redundancy that achieves both a continuous monitor 
ing on the ?rst tier, and Which con?rms any potential bio 
threat threat that is detected in a timely manner in the second 
tier. A “detect to Warn” rapid threat capability is backed up 
With a “detect to treat” capability, Which is also implemented 
in regard to the third tier after evaluating samples taken over 
a period of time. This approach leads to a system that has a 
high probability of detecting large events in near-real-time, 
but still is able to provide delayed detection of loW-level 
threats. 
[0047] The table beloW highlights and summarizes the 
technologies and objectives of each tier. 
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ogy, Inc. for continuously monitoring indoor air, is readily 
adapted for use in the mail screening environment and easily 
?tted to either conventional automated mail handling stations 
or to manual bulk mail processing stations. HoWever, other 
types of continuous monitoring devices might instead be used 
for the real-near-time detector employed for screening mail 
passing through the automated mail handling stations and any 
manual bulk mail processing station. 
[0049] Fluorescence from biological materials is generally 
distinct from that of other materials, and in particular, from 
corn starch. For example, the ?uorescence is yelloW-green 
from Bacillus spores (including anthrax spores) and bluish 
red from corn starch. The AirSentinelTM monitor incorporates 
color ?lters on the photodetectors included Within it, to enable 
it to distinguish bio-aerosols from corn starch aerosol. HoW 
ever, paper dust often contains a high concentration of inks 
and paper dyes, and these materials can interfere With the 
bio-threat detection. For this reason, alternatives to bulk ?uo 
rescence may be useful. The AirSentinelTM monitor includes 
a particle counter/siZer that can determine a continuous count 
of particles being draWn in With air from the mail being 
screened Within pre-determined siZe ranges. The particle 
count over a predetermined WindoW of time (hereafter 
referred to as the “count” or the “count rate”) Within these 
predetermined ranges provide additional information that 
enable potential bio-threat agents to be detected. Typically, 
letters that do not contain ?ne poWders Will produce count 
rates that are less than 10,000 particles per second in the 

Tier Technological Approaches Objectives 

1 Ultraviolet light-induced 
?uorescence (UV-LIP), 
including ?uorescence enhanced particles 
With microbial, nucleic acid or 
protein stains 

Discriminate bio-threat particles from paper 
dust, corn starch, and other non-threat 

Particle counts/siZe/shape 

Rotating impactor air sampler 

(Infrared) IR or RAMAN 
Spectrometer 

2 Nucleic acid amplication and 
detection (e.g., PCR) 
Immunoassay tests 

Microbial, nucleic acid or 
protein stains (to be used in 
conjunction With other Tier 2 
tests) 

3 Background air sampler (e.g., 
dry ?lter sampler) 

Nucleic acid amplication and 
detection (e.g., PCR) 

Additional information to support decision on 
threat vs. non-threat particle clouds 
Collects a sample When the UV-LIF or 
particle counter detects a possible threat event. 
Speci?cally identify non-biological poWders 
such as starch, Equal TM sweetener and talc, 
indicates When a bio-threat threat may be 
present. 
Speci?cally identi?es bio-threat agents. 

Test for speci?c toxins such as ricin and 
botulinum toxin to support nucleic acid assays 
Con?rm unknown sample is ofbiological 
origin 

Continuously collects a background sample 
from mailroom and/or from each mail 
processing station during all mailroom 
operations to enable detection of small 
releases not detected by Tier 1 alarms 
Tests background air samples for bio-threat 
agents. 

Tier 1 Alarm Technology 

[0048] As noted above, in one exemplary embodiment, the 
?rst tier of detection uses AirSentinelTM monitor 24, Which 
contains both a particle counter/siZer and a sensor based on 
ultraviolet-light-induced ?uorescence (UV-LIP). The 
AirSentinelTM monitor, developed by MesoSystems Technol 

0.5-l0 micron siZe range. If an envelope contains loose poW 
der, count rates may be several times higher. The ?uorescence 
signal from a bio-threat material can be enhanced relative to 
the ?uorescence associated With paper dust by contacting the 
particles With a liquid or gel (or mixing them With a liquid 
aerosol) that contains stains Which ?uoresce strongly When 
bound to nucleic acids or proteins. An impactor or an 
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impinger may be used to contact the particles With a liquid or 
a gel. Those of ordinary skill in the art Will recognize that 
empirical testing on contaminated and non-contaminated 
items of mail can be performed to determine exemplary par 
ticle count/particle siZe parameters. 
[0050] In addition to the UV-LIF detector included in the 
AirSentinelTM monitor, an IR or RAMAN spectrometer 25 
can be used to identify suspect poWders that are found any 
Where in the mailroom, or speci?cally in boxes of bulk mail. 
The IR or RAMAN spectrometer can quickly identify poW 
ders such as corn starch. But if the poWder is biological in 
nature, such as bacterial spores or bio-threats, the IR or 
RAMAN spectrometer can quickly determine that the poW 
der is a potential threat material. In this situation, a Tier 2 
biological detection assay is required to con?rm the detection 
and if con?rmed, to identify a speci?c type of bio-threat agent 
present in the poWder. 

Tier 1 Sampling Technology 

[0051] AirSentinelTM monitor 24 Which is shoWn in FIG. 2, 
has an integrated air sampler, Which is based on MesoSys 
tems’ proprietary rotating impactor technology. The AirSen 
tinelTM monitor draWs air through a sensor inlet 40, to initially 
determine if the air is conveying a potential bio-threat agent, 
and if a potential bio-threat agent is detected, air conveying 
the potential bio-threat agent is then draWn through a sample 
inlet 42 to create a sample of the potential bio-threat agent on 
a substrate disk (not visible in this Figure) for use in carrying 
out further testing in the Tier 2 procedure, and for use in 
carrying out any further ?nal con?rmation of the Tier 2 results 
in a clinical laboratory. It should be recogniZed that Tier 1 
sampling functions as a trigger, such that once Tier 1 indicates 
that a potentially harmful agent might be present, additional 
sampling and analysis is performed in Tier 2 to verify that a 
harmful agent actually is present, and to attempt to speci? 
cally identify the harmful agent. 
[0052] FIG. 4 includes a schematic block diagram 70 that 
illustrates some of the functions performed Within the 
AirSentinelTM monitor to detect a potential bio-threat and 
then, to collect a sample for further analysis. Air carrying 
particles 74 is draWn through sample inlet 42 (FIG. 2) and 
pulled through an air impactor (not shoWn), exiting through a 
port 72 for deposition as a spot or sample 78, on a sample plate 
76, as shoWn in FIG. 4. Exhaust air exits through an outlet port 
80. Particles deposited as spot or sample 78 are irradiated 
With an ultraviolet light 82, Which is focused by a lens 84.Any 
?uorescent light 86 emitted by the particles comprising spot 
or sample 78 is focused by another lens 88 onto a ?uorescent 
light detector (not shoWn), Which produces a corresponding 
?uorescent signature signal (for example, indicative of the 
Wavelength of the ?uorescent light). Based upon the ?uores 
cent signature signal produced by the detector, the logic in the 
AirSentinel monitor (or other near-real-time detector) is used 
in a decision step 90 to determine if there appear to be 
elevated biological levels corresponding to a potential bio 
threat by the particles of the sample just collected on sample 
plate 76. (In addition, the particle count and particle siZe can 
be employed in making this determination.) If not, sample 
plate 76 is cleaned in a step 96 to substantially remove the last 
spot or sample of particles, in preparation for receiving the 
next spot or sample. 
[0053] HoWever, if it appears that the particles include a 
potential bio-threat agent, a secondary sample is collected on 
a sample plate 92, Which canbe retrieved for processing in the 
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Tier 2 procedure by trained personnel and optionally, for 
subsequent ?nal con?rmation of the result of that Tier 2 
processing by a clinical laboratory, as indicated in block 94. 
In addition, an alarm signal is produced that is used to initiate 
Tier 2, by summoning the trained personnel Who Will be 
carrying out further testing of the secondary sample collected 
on sample plate 92. Also, the alarm signal can be employed to 
stop the automated or manual processing of mail by the sta 
tion on Which the potential bio-threat agent Was detected, 
alert personnel of the potential bio-threat haZard With an 
audio and/or visual alarm, and control air ?oW through the 
mail room to prevent possibly contaminated air from being 
spread outside the mailroom. 
[0054] Tier 1 is designed to operate autonomously (auto 
matically Without manual intervention) and if a letter contains 
a potentially haZardous poWder, it can detect that threat in less 
than one minute. This rapid response time enables a suspect 
letter to be isolated for further inspection and removes the risk 
that the letter Will be delivered to the intended recipient, Who 
might then be exposed to the bio -threat agent conveyed by the 
letter. This capability also reduces the risk of contamination 
of people and assets in the mail processing and delivery 
system While keeping all the normal mail moving quickly. It 
is expected that ordinary (non-hazardous) mail Will generate 
some false alarms periodically, and When that happens, a 
sample is automatically collected for a Tier 2 analysis, Which 
should quickly determine that the alarm Was not justi?ed. 
Conversely, the Tier 2 analysis can quickly con?rm that a real 
bio-threat agent has been detected by the Tier 1 procedure and 
then identify the speci?c bio-threat agent that has been found. 

Tier 2 Bio-Detection Technology 

[0055] The heart of the Tier 2 detection technology in one 
exemplary embodiment of the SafeMailRoomTM system is a 
RaZorTM bio-agent identi?cation system 50, Which is shoWn 
in FIG. 3. The RaZor incorporates the state-of-the-art PCR 
“DNA ?ngerprint” technology currently deployed by the 
USPS system. The RaZorTM device does not operate continu 
ously, but, When the Tier 1 sensor in AirSentinelTM monitor 24 
detects a potential bio-threat agent, and in response, generates 
an alarm signal and collects a sample, that sample is ?rst 
prepared for analysis by a trained technician, and then 
injected into the RaZorTM device. The results of the test are 
available about 20-30 minutes later. The sample preparation 
takes about 10 minutes, so a complete Tier 2 test takes 
approximately 30-40 minutes. The RaZorTM system is capable 
of detecting a very small quantity of a bio-threat agentii.e., 
much less than a microgram of poWder. It is also very speci?c 
in that it identi?es speci?c threat organisms from among a 
plurality of different types of bio-threat agents and it is not 
prone to false positives or false negatives. 
[0056] The RaZorTM system shoWn in FIG. 3 includes a 
poWer sWitch 52, as Well as a plurality of other control buttons 
54 on the top panel of the device, disposed around a display 
screen 56 that displays different messages and indicates the 
status of the device as it performs different processing func 
tions. Also included on the top of the device are a cover lock 
58, Which secures a hinged cover 64 (shoWn in the open 
position), an external poWer port 60 (the RaZorTM is portable 
and normally battery operated), and an RS-232 serial data 
port 62.A plurality of thin-?lm sample pouches 66 are used as 
reaction containers for the PCR assay tests that are performed 
by the RaZorTM device. 
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[0057] The drawbacks of Tier 2 are that it does not provide 
an immediate response and these technologies do not operate 
autonomously. A trained technician is normally required to 
perform these tests, although as the technology matures, the 
tests become more automated and require less training. HoW 
ever, Tier 2 does provide an unambiguous test result that is not 
subject to false alarms, and it does so Within 30 minutes from 
When a Tier 1 alarm is generated. Because the Tier 2 tests can 
be completed in 30 minutes, large amounts of storage area are 
not required to quarantine mail While laboratory tests are 
being completed off-site. 
[0058] Immunoassay tests and other commercial nucleic 
acid and protein stain-based tests can be used in connection 
With PCR, or other genetic ?ngerprinting assays, as compo 
nents of Tier 2. Mass spectrometers may all also provide an 
alternative ?ngerprinting technology suitable for Tier 2. 

Tier 3 Bio-Detection Technology 

[0059] While Tier 1 and Tier 2 combine to provide an early 
Warning system, the third tier might be vieWed as the “last line 
of defense.” The third tier consists of background air sampler 
26 attached to each mail handling station for sampling the air 
passing over the mail being screened at the station, and back 
ground air sampler 36 attached to the air handling system and 
sampling the room air. At the end of each day, samples of the 
particulates on the background air samplers are collected, 
aggregated, and then tested using the RaZorTM device, or some 
other type of manual system, for identifying speci?c bio 
threat agents. 
[0060] The purpose of Tier 3 is provide a “detect-to-treat” 
capability similar to the USPS, should the Tier 1 system fail to 
produce an alarm in near-real-time for any reason When a 
threat is present in a parcel. For relatively loW concentrations 
of a bio-threat agent present on the mail, the background air 
sampler can collect su?icient amounts of the agent over time, 
to be more readily detected and identi?ed. 

The CONOPS (Concept for Operations) Approach 

[0061] During normal operations, bulk mail enters the 
mailroom and is screened for bio-threats. The screening 
operation takes place in either the Automated Mail Screening 
Station or the Manual Mail Inspection Station. If no alarms 
are generated, Which Will normally be the case, the mail is 
processed and distributed as normal. 
[0062] If an alarm is generated, then the batch of mail that 
generated the alarm is quarantined and Tier 2 testing is initi 
ated. A pager signal is generated to alert building security of 
the alarm. Tier 2 testing is performed by trained security 
personnel using portable equipment that they bring to the 
mailroom. These operations are shoWn schematically in a 
block diagram 100 in FIG. 5. The Figure not only shoWs the 
How of mail as it is screened, but also the decision process as 
alarms are generated or poWders are found by visual inspec 
tion, in the mail. The Figure also shoWs Where the technology 
is utiliZed. 
[0063] Mail enters the Tier 1 screening process at a block 
102. Most of the mail Will likely be screened in the automated 
mail handling stations, for example, using the AirSentinel® 
monitor, as indicated in a step 104. Parcels such as boxes or 
bulk mail can be inspected at a manual bulk mail processing 
station, as noted in a step 1 06. If the continuous near-real-time 
detector, such as the AirSentinel® monitor does not detect a 
potential bio-threat in a decision step 108, the process enables 
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the mail to exit the screening process in a step 110. Similarly, 
if a visual inspection does not ?nd a poWder on a parcel or 
package at the manual bulk mail processing station, the bulk 
mail being that has passed this initial screening is enabled to 
exit the screening process at step 110. HoWever, if the con 
tinuous near-real-time detector, such as AirSentinel® moni 
tor 24 detects a potential bio-threat, an alarm signal is pro 
duced that leads to a step 114 in the Tier 2 procedure. Step 114 
provides for isolating the batch of mail that includes one or 
more pieces that may have conveyed the potential bio-threat 
agent. In addition, this step provides for automatically col 
lecting a secondary sample using the rotating impactor, as 
discussed above. At a step 116, trained security personnel 
perform the Tier 2 tests of the sample collected by the near 
real-time detector (e.g., the AirSentinel® monitor) to con?rm 
Whether the potential bio -threat agent is actually a bio-threat 
and if so, to identify the speci?c bio-threat agent. If the 
potential bio-threat agent is found to be a harmless substance, 
such as talc or cornstarch in a decision step 118, the mail 
involved in the Tier 2 evaluation is alloWed to exit the screen 
ing process at step 110. Conversely, if the alarm is con?rmed 
and speci?c bio-threat agent is identi?ed by the Tier 2 tests, 
the local haZmat team is immediately called in a step 120. 
Mail processing operations are immediately stopped in the 
mailroom, and personnel are required to stay in the mailroom 
to avoid the potential for spread of the bio-threat contaminant. 
Control of the mailroom is yielded to the incident commander 
on the haZmat team as soon as the haZmat team arrives. It is 
quite possible that a positive test Will never occur since real 
bio-terror events are rare, and false positives from the second 
and third tiers are virtually non-existent, due to the high 
speci?city of PCR for identifying speci?c bio-threat agents. 
[0064] With reference to decision step 124, if a poWder is 
visually found on a package or other bulk mail at a manual 
bulk mail processing station, a decision step 126 determines if 
the poWder is a potential bio-threat, for example, by accessing 
the IR characteristics of the poWder. If the characteristics 
indicate that the poWder is a potential bio-threat, an alarm is 
sounded, and the poWder is provided as a sample for Tier 2 
processing at step 114, as discussed above. Conversely, if it 
appears that the poWder is not a bio-threat, then the bulk mail 
or parcel is enabled to exit the screening process at step 110. 
[0065] Tier 3 testing is performed by security personnel 
after the mailroom operations have ended for the day. A step 
128 indicates that the system samples air at each automated 
mail handling and manual bulk mail processing station over a 
period of time. In a step 132, background samples taken by 
the background air samplers at each station and in the air 
handling system are collected. In a step 134, trained security 
personnel perform the Tier 2 tests, for example, using the 
RazorTM device to carry out PCR testing of the samples. After 
the Tier 3 test is completed, the background air samplers are 
recharged if necessary in a step 138, and the mailroom is set 
for normal operations in the morning or folloWing time period 
of operation. If a Tier 3 test returns a positive by identifying a 
speci?c bio-threat in any of the background samples in a 
decision step 136, the local haZmat team is immediately noti 
?ed in step 130 and the procedures associated With a Tier 2 
positive test are folloWed, as in step 122. 
[0066] Support services that are an integral part of the Safe 
MailRoomTM system include: 

[0067] Training for the mailroom personnel on safe 
operation of the equipment, including for When a posi 
tive test is indicated; 
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[0068] Maintenance and support for the equipment; and 
[0069] FolloW-up laboratory analysis on any powders 

that test negative. 
[0070] Although the concepts disclosed herein have been 
described in connection With the preferred form of practicing 
them and modi?cations thereto, those of ordinary skill in the 
art Will understand that many other modi?cations can be 
made thereto Within the scope of the claims that folloW. 
Accordingly, it is not intended that the scope of these con 
cepts in any Way be limited by the above description, but 
instead be determined entirely by reference to the claims that 
folloW. 

1. (canceled) 
2. A method for screening mail to detect a harmful sub 

stance conveyed by the mail; comprising steps of: 
(a) automatically sampling air draWn from the vicinity of 

the mail to screen Wherein the sampling comprises con 
tinuously sampling the air proximate each one of a plu 
rality of mail handling stations, and further comprising 
the steps of: 
(i) deploying a ?lter unit through Which air proximate 

each one of the plurality of mail handling stations is 
?ltered; and 

(ii) at the end of a predetermined period of time, analyZ 
ing particles collected by each ?lter unit, in order 
determine if relatively loW concentrations of poten 
tially harmful particles Were missed by the automatic 
evaluation of the air sampled at the mail handling 
station, such relatively loW concentrations accumulat 
ing over the predetermined period of time into a 
detectable concentration in the ?lter; 

(b) automatically evaluating the sampled air to detect a 
potentially harmful substance that is carried by the mail 
and Which is picked up from the mail by the air moving 
in the vicinity of the mail, such evaluation being char 
acteriZed as broadly determining if a potentially harmful 
substance must be present, as opposed to identifying a 
speci?c harmful substance, the evaluation comprising: 
(i) determining if a particle count is the sample exceeds 

a predetermined threshold, and if so determining that 
a potentially harmful substance might be present; and 

(ii) illuminating the sample to determine if a character 
istic ?uorescence indicating the presence of biologi 
cal particles is detected, and if so, determining that a 
potentially harmful substance might be present; 

(c) providing and indication if a potentially harmful sub 
stance is detected While the mail is being screened; and 

(d) in response to the indication of a potentially harmful 
substance being detected, carrying out an assay of a 
sample of the potentially harmful substance, to con?rm 
the indication and to attempt to identify a speci?c harm 
ful substance that is being conveyed by mail. 

3. The method of claim 2, Wherein the step of carrying out 
the assay of the sample comprises: 

the step of using a portable analytical device to perform the 
assay, such that a sample does not need to be removed 
from an area Where the mail is disposed for analysis. 

4. The method of claim 2, Wherein if the assay either 
con?rms the indication or identi?es a speci?c harmful sub 
stance, then automatically initiating an appropriate response, 
to minimiZe one of more of: 

(a) exposure to personnel to the speci?c harmful substance; 
(b) further contamination of an environment Where the 

mail is disposed, by speci?c harmful substance; and 
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(c) spread of the speci?c harmful substance outside of said 
environment 

5. The method of claim 4, Wherein the step of initiating the 
appropriate response comprises at least one step selected 
from the group of steps consisting of: 

(a) stopping all further processing of mail in each room 
Where the mail carrying the speci?c harmful substance 
had been disposed; 

(b) informing haZmat personnel Who are trained in 
responding to handling contamination mail that a spe 
ci?c harmful substance has been identi?ed in the mail, to 
enable the haZmat personnel to carry out other pre 
de?ned steps to contain a contamination by the speci?c 
harmful substance; 

(c) preventing any personnel from leaving each room 
Where the mail carrying the speci?c harmful substance 
had been disposed; and 

(d) controlling air circulation systems to prevent air that 
may be contaminated With the speci?c harmful sub 
stance from being circulated into rooms that may not yet 
be contaminated. 

6. The method of claim 2, Wherein the potentially harmful 
substance included at least one substance selected from the 
group consisting of: 

(a) bacterial spores; 
(b) bacteria; 
(c) viruses; and 
(d) toxins derived from organisms, either living or once 

living 
7.-10. (canceled) 
11. The method of claim 2, Wherein the step of carrying out 

the assay of the sample comprises at least one of the steps 
selected from the group consisting of; 

(a) performing a stain-based assay to determine if the 
sample includes an unusually high number of particles 
of biological origin. 

(b) performing a polymerase chain reaction (PCR) ampli 
?cation and detection assay of the potentially harmful 
substance con?gured to identify the presence of a 
genetic ?ngerprint of at least one speci?c harmful sub 
stance; 

(c) performing an immunoassay test to detect the presence 
of the potentially harmful substance, Where the immu 
noassay test is selected to identify at least one speci?c 
harmful substance; and 

(d) performing a nucleic acid assay to identify the presence 
of the genetic ?ngerprint of at least one speci?c harmful 
substance. 

12. The method of claim 2, further comprising the step of 
periodically carrying out an assay to detect a background 
level of a speci?c harmful substance Within an environment 
Where the mail has been disposed. 

13. The method of claim 12, Wherein the step of carrying 
out the assay to detect the background level of a speci?c 
harmful sub stance Within the environment comprises at least 
one of the steps selected from the group consisting of: 

(a) performing a nucleic acid ampli?cation and detection 
assay test of a sample collected from air moving through 
the environment, Wherein the nucleic acid ampli?cation 
and detection assay test is con?gured to identify at least 
one speci?c harmful substance; and 

(b) exposing an immunoassay test to the potentially harm 
ful substance, Where the immunoassay test is selected to 
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identify at least on speci?c harmful substance When 
exposed to the sample collected from air moving 
through the environment. 

14. A method for screening mail to detect a harmful sub 
stance conveyed by the mail, comprising the steps of; 

(a) automatically sampling air draWn from a vicinity of the 
mail to screen the mail; 

(b) automatically evaluating the sampled air to detect a 
potentially harmful substance that is carried mail and 
Which is picked from the mail by the air moving in the 
vicinity of the mail, such evaluation being characterized 
as broadly determining if a potentially harmful sub 
stance might be present, as opposed to identifying a 
speci?c harmful substance, the evaluation comprising: 
(i) determining if a particle count in the sample exceeds 

a predetermined threshold, and if so determining that 
a potentially harmful substance might be present; and 

(ii) illuminating the sample to determine if a character 
istic ?uorescence indicating the presence of biologi 
cal particles is detected, and if so, determining that a 
potentially harmful substance might be present: 

(c) providing an indication if a potentially harmful sub 
stance is detected While the mail is being screened; 

(d) in response to the indication of a potentially harmful 
substance being detected, carrying out an assay of a 
sample of the potentially harmful substance, to con?rm 
the indication and to attempt to identify a speci?c harm 
ful substance that is being conveyed by the mail; and 

(e) visually inspecting parcels or boxes of mail to detect a 
poWder that may comprise a potentially harmful sub 
stance; and 

(f) if a poWer that may comprise a potentially harmful 
substance is visually detected during the step of visually 
inspecting, then using a portable infrared Raman spec 
trometer to attempt to identify the poWder, and if the 
poWder cannot be identi?ed using the portable infrared 
Raman spectrometer, carrying out an assay of the poW 
der, to attempt to identify a speci?c harmful substance 
comprising the poWder, the as say comprising at least one 
of the folloWing: 
a nucleic acid ampli?cation and detecting assay test; and 
(ii) an immunoassay test. 

15. The method of claim 2, further comprising the step of 
periodically carrying out an assay of a sample collected from 
air passing through each station Where the mail has been 
screened, to detect a background level of a speci?c harmful 
substance collected from the air over time. 

16. The method claim 15, Wherein the step of carrying out 
the assay to detect the background level of a speci?c harmful 
substance in a sample collected over time from air passing 
through each station comprises at least one of the steps 
selected from the group consisting of: 

(a) performing a nucleic acid ampli?cation and detection 
assay test of the sample collected from the air passing 
through the station, Wherein the nucleic acid ampli?ca 
tion and detection assay test is con?gured to identify at 
least on speci?c harmful substance; and 

(b) exposing an immunoassay test to sample, Where the 
immunoassay test is selected to identify at least one 
speci?c harmful substance When exposed to the sample 
collected from air passing through the station. 

17. The method of claim 2, Wherein in response to the 
indication of a potentially harmful substance being detected, 
further comprising the steps of: 
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(a) producing an alarm signal that is perceptible by person 
nel in the environment Where the mail is being screened; 

(b) quarantining the mail that is carrying the potentially 
harmful substance; and 

(c) collecting the sample of the potentially harmful sub 
stance for use in carrying out the assay. 

18. (canceled) 
19. (canceled) 
20. A method for screening mail to detect a harmful sub 

stance conveyed by the mail, comprising the steps of: 
(a) providing a plurality of mail handling stations such that 

each peace of mail entering a mail processing facility 
passes through at least one of the plurality of mail han 
dling stations; 

(b) at each mail handling station, automatically sampling 
air draWn from a vicinity of the mail handling station to 
screen any mail at the mail handling station; 

automatically evaluating the air sampled at each mail han 
dling station to detect a potentially harmful substance 
that is carried by the mail and Which is picked up from 
the mail by the air moving in the vicinity of the mail, 
such evaluation being characterized as broadly deter 
mining if a potentially harmful substance might be 
present, as opposed to identifying a speci?c harmful 
substance; 

(d) providing an indication if a potentially harmful sub 
stance is detected While the mail is being screened; 

(e) in response to the indication of a potentially harmful 
substance being detected, carrying out an assay of a 
sample of the potentially harmful substance, to con?rm 
the indication and to attempt to identify a speci?c harm 
ful substance that is being conveyed by the mail; and 

(f) visually inspecting parcels or boxed of mail to detect a 
poWer that may comprise a potentially harmful sub 
stance, such that that if a poWer is visually detected, 
using a portable infrared Raman spectrometer to attempt 
to identify the poWer, and if the poWder cannot be iden 
ti?ed using the portable infrared Raman spectrometer 
carrying out an assay of the poWder, to attempt to iden 
tify a speci?c harmful substance comprising the poWder, 
the assay comprising at lest one of the folloWing: 
(i) a nucleic acid ampli?cation and detection assay test; 
and 

(ii) an immunoassay test. 
21. A method for screening mail that is passing through a 

mailroom, for contamination by a bio-threat, in a multi-tier 
approach, comprising the steps of: 

(a) in a ?rst tier screening of the mail, continuously sam 
pling the air proximate each mail handling station in the 
mailroom, thereby screening each item of mail entering 
the mailroom to detect a potential bio-threat that may be 
conveyed by one or more pieces of the mail; 

(b) if a potential bio-threat is detected during the ?rst tier 
screening, collecting a sample of the potential bio 
threat, and producing a ?rst tier alarm indicating that a 
potential bio-threat may have been detected, Without 
speci?cally identifying a particular bio-threat; 

(c) initiating a second tier screening of the sample collected 
during the ?rst tier screening to attempt to identify a 
bio-threat comprising the sample; 

(d) if it is con?rmed by the second tier screening that the 
sample comprises a speci?c bio-threat, initiating a series 
of prede?ned appropriate steps to limit contamination 
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by preventing the speci?c bio-threat from spreading 
beyond the mailroom, and to limit exposure of personnel 
to the speci?c bio-threat; 

(f) deploying at least one ?lter unit through Which air in the 
mailroom is ?ltered; and 

(g) at the end of a predetermined period of time, analyZing 
particles collected by the at least one ?lter unit, in order 
to determine if relatively loW concentrations of poten 
tially harmful particles Were missed by the tier screen 
ing, such relatively loW concentrations accumulating 
over the predetermined period of time into a detectable 
concentration in the at least on ?lter unit. 

22. (canceled) 
23. The method of claim 21 Wherein the step of deploying 

at least one ?lter until through Which air in the mailroom is 
?ltered comprises the step of deploying a ?lter until adjacent 
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to each mail handling station in the mailroom, and the step of 
analyZing particles collected by the at least one ?lter is imple 
mented by each such ?lter unit. 

24. The method of claim 2, Wherein the step of illuminating 
the sample to determine if a characteristic ?uorescence indi 
cating the presence of biological particles is detected com 
prises of the steps of: 

(a) depositing particles from the air sampled onto a sub 
strate; 

(b) directing light of an appropriate Wavelength onto the 
deposited particles; 

(c) determining if the characteristic ?uorescence is present; 
and 

(d) automatically cleaning the substrate such that neW par 
ticles can be deposited and illuminated. 

* * * * * 


