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OVERVIEW OF THE NPR
This innovative and patented technology is one
of a kind. The Negative Pressure Room (NPR)
for postal applications stresses two primary
factors. First is to reduce employee and facility
exposure from unwanted contaminants. Second
is to minimize operational disruption and allow
for recovery and cleanup to occur in the most
rapid and cost-effective process should a
biological event take place. In keeping with the
objective of maximizing human and facility
safety, the self-contained NPR’s have been
designed to capture and contain unwanted agents
while lowering risk to the operators within the
NPR.
The environmentally controlled NPR provides
a continuous downward flow of HEPA filtered
high-quality air for the postal workers as it
flows past them downward and into the
downdraft table (see Figure), carrying with it
unwanted contaminates that are gathered for
testing before being trapped by a second filter
system built into the downdraft table. Each
room of the unit has air exchanges of 20 to 50
times per hour depending on the desired
settings.

Negative pressure concept for postal article
examination (US Patents 6,960,244B2 and
7,377,952B2).

The Approach is Simple: Test and Release
This approach is unique in that it requires only a minor facility addition, eliminating the need for
lengthy, expensive and difficult to modify build-out:
•

With an environmentally controlled modular framed stand-alone tunnel that will contain and
prevent potential contamination from spreading to the facility at large;

•

The tunnel can be hermetically sealed to an outer loading dock door;

•

Incoming postal articles will be isolated from all other production outside the tunnel;

•

The tunnel may be divided into separate rooms such as Receiving, Screening and Short Term
Quarantine; and

•

The tunnel provides screening, testing and release prior to normal incoming postal distribution
within the facility.
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FILTRATION SYSTEM
The ULPA grade HEPA filters used in the NPR are made of fine borosilicate fibers that are pressed
together to form a net-like structure with openings large enough for air to pass through but too small for
targeted particulates. The filters are made in sheets which are pleated to achieve maximum surface
area. Our VOC filters are made of solid carbon and Zeolite pellets which have a large surface area.
The system is designed to remove large dust particles first, then the smaller dangerous particles of
biological agents down to 0.12 microns, followed by carbon absorption of chemical agents. It will
provide a high level of protection in most known circumstances.

Dual Chamber with Three-Stage Filtration

•
•
•
•

Stage 1: Foam pre-filter (2500HV & 4000HV). Removes large particulates.
Stage 2: ULPA grade HEPA filter: 99.9995%. Efficient @ 0.12 microns and larger.
Stage 3: V.O.C. filter: Removes hazardous chemical threats.
This redundant filtration system increases the efficiency in removing airborne particles.

Design Features of the NPR
•
•
•
•
•
•
•
•
•
•
•

Walls made of clear high impact, shatter-resistant polycarbonate.
Framing using light weight high strength extruded anodized aluminum.
Dual redundant filtration with particulate and VOC capabilities.
Downdraft table inspection stations for examining postal articles.
Multi-threat CBRN equipment integrated into the room and downdraft tables.
Adequate interior floor space for most postal handling and examination equipment.
Self-contained air conditioning as needed
Units can be delivered and installed within a short time period.
Easy retrofitting of upgrades as they become available.
Interlocking door controls available, ranging from card readers to biometric fingerprints.
Custom designs available upon request.
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ASAP V MULTI-THREAT DETECTION & IDENTIFICATION
Chemical,
biological,
explosives
(particles/vapors),
radiological, nuclear and X-ray detection equipment for use
within the NPR is provided by Research International, Inc. Its
air sampling and biodetection products are easily integrated
into the NPR and downdraft tables. Complete turn-key
systems can be provided using various detection modules
offered as part of the ASAP V multi-threat monitoring
product line.
The threat monitoring capabilities that are integrated into the
NPR frequently vary from customer to customer, and the
modular design approach used in the ASAP V allows easy
integration of the required equipment into a single system that
meets the customer’s needs.

ASAP V module for
bioidentification showing air
sampler and 4-agent biological
analyzer.

Modules for air sampling, biodetection, and bioidentification
are based on Research International equipment, while
chemical, radiological, explosives (particles/vapors) and
X-ray detection are performed using modules from world
suppliers who provide best-in-class OEM products for these threats or
detection modes. All module outputs are controlled by a multi-threat software
control program developed by Research International. This software not only
monitors each detector, but also allows the different pieces of equipment to
interact with one another. A typical programmed collective response might be
as follows:

1. A bioaerosol detector senses an unusual increase in biological aerosols;
2. An air sampler runs for a preset time to collect aerosol particles and place
them in liquid;
3. The liquid sample is transferred to a bioidentifier;
4. The bioidentifier runs an analysis;
5. Assay results are compared to preset alarm levels and an alarm condition is
entered if targeted agents are found in the sample.
Interactive protocols such as this are set up to meet a customer’s specific needs
prior to delivery. These protocols can be modified by the customer at any later
time by entering an expert user access code that allows access to these and other
procedural menus. Under normal conditions these functions are locked out
and a user-friendly GUI interface provides day to day casual user access and
alarm status.
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Radiological
detection
column.

Biological agent detection is a common user requirement. ASAP V systems can provide automated
biological detection and identification such as the example protocol above and can be configured to
meet a customer’s exact biothreat deterrent needs.
The bio-identification system for postal applications typically monitors air being drawn into the
downdraft tables during postal article examination and can detect and identify from four to eight
bioagents. An aerosol sampling structure installed in the table collects a representative portion of the
air flowing down into the table and transfers it to a wet sampler. This is performed while mail is being
jogged or opened over the table’s perforated top surface and in this way the processing of thousands of
pieces of mail per hour can be monitored.. Sampling is a continuous process that goes on until
processing of a batch of postal articles is complete, whether it is a few or several hours.
The wet sampler transfers particulates collected into a small amount of water and delivers all or a
portion of this liquid aerosol concentrate to a bioanalyzer when an electronic request is received from
the control software. In fifteen minutes this equipment will identify the presence of any of the four to
eight pre-selected bioagents and automatically notify the operator if the postal articles examined at the
table are clear, or if a pathogen has been detected.
The cost of consumables in these systems is kept to a minimum by using disposable/reusable bioassay
coupons that can be reused up to 30 times over a 48-hour period. This system is designed to be operated
by general mailroom personnel and is fully automated, requiring little operator assistance. The
bio-identification module is small and takes up minimum space in the NPR. It is completely
automated and only requires the attention of operating personnel once every 24 hours.
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ASAP V Bio-identification Module Specifications
Characteristic

Description

Use profile:

Automated/programmed/continuous identification of targeted toxins, viruses,
bacteria, spores, industrial chemicals, explosives, and nuclear materials. Batch
sample examination also supported.

Duty cycle:

Continuous. Functional availability >99.3% (1).

Air sampling rate:

325 LPM from downdraft table or alternate sources

Sample preparation:

None for aerosol samples, none or minimal for liquid samples; solids must be
minimally extracted with buffer.

Bioassay profile:

Four simultaneous assays performed on 1 cc samples using a credit card-size assay
coupon. Coupon and associated re-useable reagents provide from 20 to 50 assays
over a 24 to 48 hour use period (2).

Total bioassay time:

15 to 30 minutes for collection and identification combined, is typical.

Bioassay Sensitivity:

Dependent on analyte; 1-10 ppb is typical for toxins, 3 x 10 CFU/ml typical for
bacteria and spores

Fluids Handling:

Bi-directional peristaltic pumps.

Fluids storage:

5-day supplies of buffer, disinfectant and distilled water for aerosol collector.

User Interface:

Windows™ user interface.

Physical Size:

Usually installed as an under-counter system with video monitor on counter-top

Weight:

Less than 150 lbs. (68 kg) typical installation

Temperature range:

Operating: above freezing to 50C; storage: -29 to 66C.

Alarms

Large green/amber status light; annunciator optional.

Communication:

RS-232 bi-directional serial link is standard.

Data storage/
programmability:

Raw/processed data storage. Operating protocols are RS-232 re-programmable.

Power Consumption:

Less than 100 W @ 115 VAC, nominal, excluding X-ray. X-ray system requires
183-253 VAC, 50 Hz. 10 Amp max.

Humidity:

5% to 95%, non-condensing.

4

Research International, Inc. reserves the right to change specifications or product source without prior
notice.
N OTES:
(1) Functional availability is the percentage of total work time that the system is functional, averaged over a 90
calendar day period.
(2) Maximum usable life measured in a 25OC postal room environment. Other applications may result in different
consumable lifetimes.
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ACTUAL NEGATIVE PRESSURE ROOM EXAMPLES

Small NPR mailroom.

Medium sized mailroom inside an air conditioned building.
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Negative Pressure Room integrated with exterior loading dock door.
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Inside view of a large mailroom with temperature control system.

NPR installed inside banking facility. Provides complete postal processing isolation
from the rest of the building and staff.
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It is sometimes not convenient to couple the NPR directly to a loading dock door.
These figures show a negative pressure mail being cart used to transport mail from
the loading dock into a free-standing NPR.

NPR installed with direct connection to outside freight doors so that mail is delivered
directly into the NPR. In the foreground is the HEPA filtration system.
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Jogger on top of downdraft table can be used to agitate postal articles and assist in
the detection of toxic powders within the articles.

NPR with X-Ray installed to scan incoming mail and parcels.
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Operator at ASAP System control computer.

Customized ASAP System with air sampling, explosives and chemical detection
modules.
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