DO NOT REMOVE THIS SHEET FROM MANUAL

IMPORTANT

_ This BBL Biological Cabinet has been specially modified for 220 Volt, 50
© Cycle operation at the customer's request. As a result it will provide

approximately 80% of the spec1f1ed axrfluws of the standard 115 Volt, 60
'Cycle model,

COMPARATIVE AIRFLOWS ARE SHOWN BELOW:

S R R 115 Volt, 60 Hz | . 220 Volt, 50 Hz (this unit).
ATRPLOWS . SPECIFICATIONS - . TEST AIRFLOWS®
1. .Supply Velocmty © . 90 FPM +'20f 70 FPM aveg.
2. Exhaust Ve10c1ty 350 - 400 LFM .. 270 LEM avg.

3, - Alr Curtain 200 + 40 FPM 155 + 30 FPM

gt

#The contalnment capablllty of this ‘cabinet has been tested’ u81ng a smoke

source for visual airflow pattern determination. Tests incorporating

blologlcal agents have not been performed at these airflows. The adequacy

of containment of-any cabinet for personnel safety should be determined by

a Biological Safety Officer, Hygienist or Health Physicist. On-site test

and certification is not prov1ded outside the forty- eight contlguous United

‘States.  The buyer hereby, upon receipt, assumes. the obligation for tesL1ng ' )
-the product to.assure 1t functlonb properly, safely. and ag intended. - = :

" Manufactufed for BBL Micrdbiology Systems By:

ENVIRCO DlVlSlon of Bio- Dynamlcs, Inec.
6701 Jefferson N.T.
_Albuquerque, N, M. 87107

Replacement Parts Available From:

ENV Services, Inc.
P.0. Box 6468
Albuquerque, N.M., 87197
800/545-6902 - or 505/883-0506
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CAUTION

Read this manual completely before installation or operation of the BBL®
Biological Cabinet. Keep this manual for future reference and new
employees,

Operate this equipment only as specified by this manual.

The BBL Biological Cabinet is equipped with a three-wire grounding plug for
your protection against shock hazard and this should be plugged diractly
into a properly grounded three-pronged receptable. f a two-pronged
receptacle is encountered, it must be replaced with a properly grounded
three-pronged receptacle in accordance with the National Electric Code,
local codes and ordinances. This work should be done by a qualified electri-
cian. '

Do not, under any circumstances, cut or remove the grounding prong from
the plug. Unplug the power cord before servicing this machine or changing
the filters. Do not use extension cords. Should the power cord or plug
become cracked, frayed, broken or otherwise damaged, they should be
replaced immediately,

Service on this equipment is usually performed by the authorized BBL serv-
ice contractor. However, certain procedures are outlined in the manual that
can be performed by the owner. Do not attempt to perform any procedures
not specifically outlined in the manuai.

Do not remove the caution labels from this equipment or the associated
work area (except for the caution labet located on the view screen).

Do not remove the front panel or HEPA filters until the cabinet has baen
decontaminated.

Do not work in cabinet while the UV light is on.

As with any piece of safety equipment, Laminar Airflow Biological Cabinets
must be used properly to be effective. Adherence to accepted laboratory
safety standards and techniques is mandalgry 10 assure maximum person-
nel and process protection, The use of any biological cabinet tor handling
speclal bichazardous agents must be approved by a heaith physicist or bio-
logical safety officer.
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INTRODUCTION

PURPOSE

DESCRIPTION

FUNCTION
NOTE:

This cabinet is suitable
for work with low to
moderate risk biological
agents. Vapors or gases
which are hazardous
from a toxic, radioactive,
or flammability stand-
point should not be used
in this cabinet.

The Biological Cabinet creates a work area for the safe handling of low o
moderate risk level biohazardous material.

The Biological Cabinet utilizes HEPA (High Efficiency Particulate Air) filters
and provides the following features;

Protects the worker from airborne contaminants generated in the work
area,

Protects the work from airborne contaminants generated in the ambient air,

Protects against cross-contamination within the work area, by preventing
parlicles from moving laterally during a work procedure.

Allows for the handling of low level infected material without encumbering
the worker with a glove panel and gloves.

May be decontaminated with formaldehyde to allow for safe removal of
loaded HEPA filters.

Complles with Federal Standard No. 2098 Class 100,

Unit is designed for work procedures primarily in microbiotogy, virology,
tissue culture and sterility testing.

The BBL Biological Cabinet (Catalog No. 60474) may be defined as “'A ven-
tilated cabinet for personnel and product protection having an open front
with inward air flow for personnel protection and HEPA-filtered mass recir-
culated air flow for product protection. The cabinet exhaust air is filtered
through a HEPA filter as reguired by National $Sanitation Foundation Stan-
dard No. 49*. The cabinet, however, is not specifically listed as approved
under this standard,

The Biolegical Cabinet may be mounted on a bench top, or may be supplied
as a two-piece unit, including an optional Base Support with adjustable
leveling legs.

The work area is protected by a double polycarbonate viewscreen set al a
comfortable visual working angle of 14° The access opening to-the work
area is 7" in height, When the Base Support is used, the distance from the
floor to the work surface may be adjusted from 36" to 38" for worker com-
fort. The front six inches of the work surface are perforated to accom-
modate the protective air curtain which flows through the polycarbenate
viewscreen. The actual area for working is beyond this perforated front sec-
tion and on the solid work surface. The work area is provided with outiets for
electricity, gas and air/vacuum.

The Cabinet is a recirculating vertical airflow unit with a front air barrier and
a fillered suction exhaust.

The Supply System

Air is supplied to the work area and to the air curtain through HEPA filters.
The HEPA filters remove particulate matter from the air (with an efficiency
of 99.97% —particie size 0.3 micron and larger), and impart iaminar
characteristics to the airflow as it enters the work area at a velocity of
90 + 20 linear feet per minute (f/m}). The speed of the blower which sup-
plies the HEPA filters may be varied to compensate for air velocity loss due
to HEPA filter loading. This applies 10 exhaust blower also.

The fact that the airflow is laminar assures that the entire body of air within
the work area moves with uniform velocity and along paraltel flow lines.
Thus the flow of clean air enters and exits the work area in a non-turbulent,
uniform manner, preventing particles generated on one side of the work
area from traveling laterally to the other side. Cross-contamination during a
working procedure is thereby prevented.

*Ses Glossary lor definitions of Federal Siangard 2098 and National Sanitation Foundation Siangarg 49



FEATURES

SPECIFICATIONS

The Air Barrier (Patent No. 3811250)

When the Cabinet is operating, a controlled air fiow pattern is established at
the access opening to the work area. This forms a barrier which acts to pre-
vent airborne particulate material from leaving or entering the Cabinet. The
“barrier" is composed of three air flow vectors entering the perforated area
in front of the work surface.

They are:

1. Ahigh velocity (200 # 40 If/m) curtain of air flowing through the chan-
neled polycarbonate viewscreen.

2. Work area air entering behind air curtain.
3. Room air entering in front of the air curtain.

The Exhaust System

A controlled volume of air is exhausted from the unit through a HEPA fiiter,
This serves three purposes;

1. Effects the drawing of room air into the unit at the front return.:

2. Creates a negative pressure In the return plenum, thus preventing
unfiltered air from entering the room.

3. Minimizes the buildup of heat, fumes and odors within the unit.

Electrical, gas andg airivacuum outlets for work area.

Glove panet and gloves for use when desired. (Optional)

Fiitered adjustable air inlake for use with glove panel.

Fluorescent lighting in work area during Cabinet utilization.

UV lighting in work area may be turned on when Cabinet is not in use.
Drainage pan for control of spitled liquids in work area.

Audible alarm in the event exhaust filter should become loaded or
should blower faif.

N s W

8. Human engineering de‘sign for operator comfort,
a. Can be used without glove panel.

b. Viewscreen at comfortable working angle (14°) and hinged to
allow access for cleaning, filter testing, placing large objecis in
work area, etc.

¢. Recessed knee area in base, which may be adjusted for optimal
work surface height.

d. 140 ft. candles provided by fluorescent lights. (Average)
9. Air flow indicator for monitoring work area air velocity.

10. Meets specifications of the City of Los Angeles and the Canadian
Standards Association (C.S.A)).

11. Meets National Electrical Code requirements.

Superstructure and Base -Sheet Metal

Work Area —5tainiess Steel

Viewscreen ~—Peolycarbonate, Fire Retardant
Electrical & Motor Components —Formaldehyde compatible

Standard Paint —Polyurethane



LOCATING THE
CABINET

NOTE

Per the instructions ac-
companying the cabinet

The Cabinet should be placed in an area of the laboratory free from strong
air currents and heavy air contamination, so that the lite of the HEPA filterg
will be prolonged and the air flow patterns at the work area access opening
will not be disrupted.

The Cabinet should be pilaced in a room with a minimum ceiling height of
96 inches in order to allow free passage of exhaust air.

The Cabinet cannot feed into a recirculating exhaust system. If the Cabinet
is feeding into a building exhaust system, a separate fan or blower is
needed, usually mounted on the exit port of the exhaust duct. A minimum
rate of 300 cf/m is required. The Cabine! is not capable of exhausting
through a building exhaus! system at the proper flow rate without the aid of

a separate fan or blower.
12" x 12" min, RECOMMERNDED EXTERNAL DUCT

CONNECTION FOR BIOLOGICAL CABINET

The exhaust duct should not directly con-

on arrival, contact the P EXTERNAL nect to Cabinet exhaus!. A minimum
BBL Authorized Service 2 EXHAUST DUCT clearance of 1" is required. (See Dia-
Contractor, ENV  Serv- . (300 + CFM) gram).
ices, Inc., Albg.,, NM. for  ___ __
on site certificationofthe =7 T C.AUT’OM
equiment and detailed in- Direct attacﬁment t.o external exhaust
forration regarding user . . duct may Fiesrupt air tlow balance and
responsibility for mainte- y 3 cause Cabinet air to be expelled out the
nance and servicing.* i E;i front access opening in the event of a
|. i change in the external exhaust voiume.
ENV SERVICES, ING. li “:
PO Box 6468
6009 Osuna N.E. - [
Albuquerque, N.M. B7197 )
Tetephone (800) 545-6802 -
/ 4 2
27 7

+

Gas and air pipe stubs are not shipped with the Cabinet but are required if
services are to be connected. Pipes must be screwed in place at rear of
Cabinet when ready to install. The spaces around the pipe stubs in the rear
wall of the Cabinet should be caulked. (Pipe Size: 3/8" x 87

PREPARING THE
CABINET FOR

OPERATION

Do not operate the unit until on site testing* has been completed.

Adjust leveling feet at rear of unit slightly higher than front feet. In the event
of spillage within the work area, this adjustment will effect a pooling of fluid
in the vicinity of the drain plug in front area of drainage pan beneath work
surface.

Plug the line cord into a NEMA 5-20 120 volt AC single-phase, 60 cycle
outlet, 3 wire ground outlet, If a two-pronged receptacie is encountered, it
must be replaced with a:properly grounded three-pronged receptacle in ac-
cordance with the National Code, local codes and ordinances. This work
should be done by a qualified electrician. The circuit rmust provide 20
amperes. The outlet contained in the Cabinet work area is fagtory wired to
handle 120 volt AC power of 5 amperes maximum,

Open viewscreen and lock in the raised position. Clean walls and surtace of
the work area with a fast-drying, noncorrosive disinfectant, such as Aseptot
air-surface spray.

*On site HEPA filler testing and tests for Cabinet leakage and proper airtiow after the Biologi-
cal Cabinet has been installed are services provided by the authorized BBL service contractor,
the cost of which is included in the selling price of the Cabinet for the 48 continuous states. On
site testing and certification for Alaska and Hawaii must be arranged directly with ENY SERV-
ICES, INC.. Albugquerque, N.M. The selling price of the cabinat ior these areas has been ad-
justed in lieu of these services.

tManufactured by Bard-Parker, Division of Becton Dickinson and Company -



WORKING IN THE
BIOLOGICAL

CABINET

‘ ‘ DO NOT WORK
® IN UNIT WITH
U.V. LIGHT ON

CAUTION:
Use of flammable
materials within the
cabinet is not recom-
mended.

Cabinet is ready to use after on site testing procedures have been com-
pleted, and Cabinet has been certified by the authorized BBL service
contractor,

All equipment should be clean before being placed inside the Cabinet work
area.

Close the viewscreen and secure in the working position,

Turn on the lights and blowers via switches located in the control panel,
Hold a smoke source in front of the access opening, The alarm will sound
until the air flow reaches acceptabie speed. Observe the movement of
smoke, which should enter the front return grill, to make certain that ex-
haust system Is functioning properly. i it is not, see section *'Exhaust Air
Unbalanced’ on page 14,

Allow the Cabinet to run for five minutes in order to remove any airborne
particulate material from the system before beginning work.

Equipment shouid not obstruct the front and rear return gritls in order to
maintain proper air flow and avoid air turbutence. Work procedures should
be conducted only on the nonperforated work surface,

All equipment and containers should be placed in the Cabinet before work is
bagun. The front viewscreen should never be lifted during a procedure, as
this disrupts the airflow characteristics of the Cabinet allowing con-
taminated air to leave the Cabinet and room air to enter the Cabinet.

Unnecessary iterns should not be stored in the work area.,

The Cabinet does not have the ability to remove contaminants from sur-
faces. Clean equipment and proper techniques must, therefore, be
employed in order to avoid surface-to-surface contamination.

The operator's hands and arms ghould be placed in and withdrawn from the
work area slowly, thus preventing ''dragging’” of air from one environment
10 the other, Laboratory coat sleeves and cuffs should fit snugly on
operator's arms in order to avoid trapping the contaminated alir that is enter-
ing front return grill. Surgical gloves are recommended for wear while work-
ing in the Cabinet.

If the glove panel is used,* room air will be blocked from entering front
return grill. The Cabinet should, therefore, be opened by sliding back the air
intake cover on top of-the unit to expose pre-filter. This will allow make-up
air 1o enter the Cabinet, and minimize the build up of heat, fumes and odors.
Position glove panel in front of access opening so that it is centered and fits
snugly against viewscreen. Turn retaining clarmp knobs on glove panel until
panel is clamped tightly to viewscreen. Check clamps by placing hand a few
inches in glove and testing to make sure they grasp polycarbonate view-
screen firmly, When work procedure is ended, decontaminate gloves and
glove panel with a suitable surface decontaminant. Gioves should be
disinfected with an agueous solution of a phenolic based disinfectant. Make
certain air intake cover on top of unit is shut for work procedures without
glove panel,

After the working procedure is completed and the containers of bichazard-
ous material are closed and sealed, the Cabinet shouid be allowed to run for
five minutes to remove air-borne contamination within the Cabinet betore
the equipment and containers are removed. If the normal dally working
routine in the Cabinet includes the constant exposure of low to moderate
tisk level agents, 1t is suggested that the Cabinet be operated contmuously
24 hours a day, seven days a week,

*{Glove Panel is optional and mus! be ordered separately),



USE OF ANCILLARY
EQUIPMENT

1

NOTE:

Bunsen Burners must be
operated S0 as {0 prevent
unburned gas mixture
collection in cabinet.

MAINTENANCE
AND SERVICING

NOTE

Per the instructions ac-
companying the cabinet
on arrival, contact the
BBL Authorized Service
Contractor, ENV SERV-
ICES, INC,, for on site
certification of the equip-
ment and detalled intfor-
mation regarding user
responsibility for mainte-
nance and servicing.**

ENV SERVICES, INC.
P.O. Box 6468

6008 Osuna N.E.
Albuguerque, N.M. 87197
Telephone (800) 5456802

After the Cabinet is shut off, the work area surfaces should be cleaned with
a suitable surface disinfectant. In case of spillage within the work area, pry
up and lift out the work surface to expose the drainage pan. Cleanse and
decontaminate the drainage pan. Utilize drainage plug in bottom of drain-
age pan if necessary.

After the operator has finished working, the ultraviolet light may be turned
on and teft on overnight. Caution. Do not work In the Cabinet while the ultra-
violet light is on.

Do not use equipment requiring more than 5 amperes maximum.

Bunsen burner: If a flame Is required in the work area, it is recommended
that a small “‘touch-light'’ type be employed in order to avoid the heat build
up and subsequent operator discomfort (and possible viewscreen damage)
which a continually burning flame may create. To avoid exposing an open
flame In the work area, an incinerator-type sterilizer is recommended for
sterilizing innoculating loops.

A blender may be operated without the glove panel in place. Because of the
severity of the aerosol generated, however, it is suggested that the operator
keep his arms, other equipment and containers out of the work area during
this procedure.

Caution: Be sure that the Cabinet is operating before starting a Bunsen
Burner, centrifuge or a blender, and that the Cabinet continues to operate
for five minutes after the appliance is shut off.

Maintaining air velocity: Suppty air flow shouid be checked at least every
two weeks. A decrease in velocity will ocour as the HEPA filters load; how-
ever, velocity can be recovered by increasing blower speed.

Velocity gauge: The velocity gauge on the control panel is calibrated at 90
tim at the center of the black zone. The high and low zones correspond to
greater than 110 and less than 70 I/m respectively. The work area air flow
should be adjusted so that the velocity gauge indicator ball stays within the
black zone.

if the properly functioning supply blower is unable to maintain a velocity
above the red zone, the HEPA fllters are loaded and must be replaced. The
average life of a HEPA filter under continuous use is two years. Contact
your service contractor for filter replacement and recertification.

Decontamination Procedure

The Cabinet must be decontaminated by the decontamination procedure
before removal of the front panel or contaminated HEPA filters to avoid ex-
posure of personnel to biohazardous material.

Decontamination of the BBL Biological Cabinet is accomplished by use of
decontarnination filter and filer frame. The decontamination filter absorbs
and oxidizes formaldehyde, changing the gas to carbon dioxide and waler.
During the process, the filter media (oxidizing medium) is reduced. The
decontamination filter is &tfective for only one decontamination cycle. The
fiter frame is permanent.

Suggested equipment and materials include: optional glove panel and
glovest, decontamination filter and framet, electric frying pan*, parafor-
maldehyde*, hot-plate, large beaker, and two-inch-wide plastic or rubber-
ized tape.

tAvailable from ENV SERVICES, INC,, Albuquergue, N.M, 87197

*Avallable from Vineland Poultry Laboratories, Vineland, N.J. 08360

**On site HEPA filter testing and tests for Cabinet leakage and proper airflow after the Biologi-
cal Cabinet has been installed are services provided by the authorized BBL service contractor,
the cost of which is included in the selling price of the Cabinet for the 48 continuous states. On
site testing and certitication for Alaska and Hawail must be arranged directly with ENV SERV-
ICES, INC., Albuquerque, N.M. The selling price of the cabinel for these areas has been ad-
justed in lieu of these sarvices.



WARNING

Both viéw screan latches must be
in locked position whenever the
view screen is raised. DO NOT
attempt to work under a raised
screen unless it is properly securad,
Replace worn latches as required,

IMPORTANT: Do not remove the disposable decontamination filter
from its protective foil package until ready to decontaminate the Bio-
logical Cabinet; prolonged exposure to room air will cause the tilier to
become ineffective. Prolonged storage of the decontamination filter in
Its protective package Is not recommended.

PROCEDURE:
Refer to Diagram on Page 13

1.

Open the viewscreen on the Biological Cabinet. Place hot plate with
large beaker of water, slectric trying pan, and 20 grams of parafor-
maldehyde in closed container in work area. (I a sfeam line is avail-
able, the hot plate is not needed.) Plug in the hot plate and frying
pan. Do not turn on. Close viewscreen,

Attach glove panel and gloves to Cabinet.

a. Remove decontamination filter frame from package and place
on flat surface with airflow arrows on {rame pointing upward.
Unhook side faslenings and remove top of frame.

b. Remove decontamination unit disposable filter from package.
Remove protective foil wrap. Orient the filter so the airfiow ar-
rows on the filter point upward, then carefully lower the filter into
the frame. '

¢. Replace top of frame and clamp down with side fastenings 10
form seal,

d. Place assembled decontamination unit over exhaust port on top
ot Cabinet, Make sure gasket on bottomn of frame is in complete
contact with top surface of Cabinet around exhaust port and air-
flow arrows point upward. See diagram page 8. Tape bottomn
edges of unit 10 top of cabinet.

Tape, with plastic or rubberized tape, the seams around the front
access panel, the viewscreen (top hinge and sides), the glove
panel, including along the bottom edge, and the air intake cover on
top of the unit. Be certain pipe stub openings have been caulked.
Taping is necessary because the exhaust blower is not on during
the decontamination cycie; thus the Cabinet sheil is not under
negative pressure relative to ambient, as it Is during normal
operaling procedures.

The Cabinet does not have a separate exhaust blower speed control
knob. To adjust exhaust air flow, remove supply blower speed con-
trol knob and with a small screwdriver, turn slotted inner shaft
counter-clockwise to adjust exhaust biower speed so Cabinet pres-
sure becomes slightly negative relative 1o the room. This is indi-
cated by expansion of rubber gloves in Cabinet. Turn off biowers.

Turn on hot plate by reaching in with gloved hand. Boil wates on the
hot plate or remove one glove and inject steam into the work area
with a steam line. Turn on the blowers for ten seconds only to dis-
perse moisture until a 60 to 70 percent relative humidity is achieved
throughout the Cabinet. Example: if the relative humidity is 35 per-



cent and temperature in the Cabinet is 30°C, a minimum 30 mi H,0
should be vaporized in the Cabinet to achieve 60 to 70 percent rala-
tive humidity, Here an allowance is made for the loss during the
15 second exhaust cycles, Humidity may alsc be measured with a
hydrometer if available. If steam line is used, remove steam line
and replace glove,

7. Open the container of paraformaldehyde and spread'the 20 grams
in an even layer in the frying pan. Adjust the frying pan to 450°F.

8. After half of the paraformaldehyde has depolymerized {by visual in-
spection), turn on the blowers for 15 seconds only, in order to dis-
perse the formaldehyde gas. When all of the paralormaldehyde has
been depolymerized, turn on the blowers for 15 seconds more.
Turn off blowers, frying pan and hot plate.

Aliow a minimum four hour contact time.

8. After the contact period. turn on the blowers, Make sure the Cabinet
pressure becomes negative relative to the room (see Step 5 above),
Remove one glove. With smoke stick in front of glove port, adjust
exhaust speed until smoke is drawn into Cabinet. Do not increase
blower speed beyond this point.

10.  Allow Cabinet to purge through decontamination unit for a minimum
of tive hours, or until ail formaldehyde gas is removed and oxidized
before shut down and removal of HEPA filters.

11.  Remove decontamination unil from top of Cabinet. Unhook side
fastenings on filter frame and remove and discard used decon-
tamination filter. Incineration is not necessary. Filter frame should
be kept for future use.

12. It is recommended that HEPA fllters be removed by the
authorized BBL service contractor.

Decontamination
Filter Frame (Tap)

Caution: Make certain decon.
lamination fiter stand.-olf tlange s n
posiion belore inserting decon-
tamination filter This i necessary to
allow expansion of lormaldenhyde
gas as 1t exils tram the exhaust por!

Decontamination

Filter
Decontamination
Filter Frame

(Botiom)

Decontamination Unit
Complete ~— ==,

Gaskel /

{Complete Contact With
Top Surface of Cabinel
Required. Tape Bottom
Edges to Cabinety

Biological Caoingt




CAUTION:

tred & black) | TN

WARNING: To avoid
possible contact with
infectious agents, DO
NOT REMOVE FRONT
PANEL untit this
cabinet has been de-
contaminated.

SURFACE
MAINTENANCE

ON SITE TESTING
PROCEDURES

HEPA FILTER TESTING

HEPA Filter Replacement

This procedure is normally performed by the authorized BBL service con-
tractor.

A, Filter removal. Remove the front access panet and HEPA filter access
panel to expose filters. Remove the filter clamping mechanism from the
HEPA filters. Wearing rubber gloves, remove the supply HEPA filters
and deposit them in plastic bags which can be sealed. Remove exhaust
HEPA filter, and then pre-filter, in similar fashion. The filters seaied in
plastic bags are then ready for incineration. Thoroughly clean filter hoid-
ing frames. :

Note that the filter media is very fragile and even finger pressure can
cause leaks.

B. Filter installation. Install new filters in trames. Replace channels with
flat face against fiters. Install springs, washers and nuts in that order.
Tighten nuts gradually, applying equal torque, until ail springs are fully
compressed. Do not tighten further. Insert new pre-filter in holder,

C. After the HEPA filters have been replaced, “‘on-site’ testing proced-
ures must be followed, so that the Cabinet can be recertified.

Formica and painted surtaces may be cleaned with scap and water. Cau-
tion. Nonabrasive special purpose plastic cleaners must be used on poly-
carbonate viewscreen surfaces. Never use abrasive cleaners. Mild soap
and water, and isopropy! alcohol are two recommended cleaners. A tight
abrasive soap ¢an be used on the stainless steel areas to help remove
scratches and stains. Rub in the direction of the grain only.

After the Biologicai Cabinet is shipped or the HEPA filters replaced. the
Cabinet must be tested before use in order to assure that there are no filter
or filter seal leaks. These '‘on site’’ testing procedures detailed below are
the responsibility of the authorized BBL service contractor.

The American Association of Contamination Control (AACC) appreved
meathod of testing is {0 challenge the integrity of the HEPA filters by intro-
ducing an aeroso! of dioctylphthalate (D.0.P.) smoke particles on the up-
stream side of the HEPA filters while using a photometer 1o detect the
presence of D.O.P. smeke particles on the downstream side-—and relating
this data in terms of per cent penetration through the filter media. in addi-
tion, the Cabinet must be tested for leakage into the room; and the airfiow
characteristics must be adjusted.

Equipmaent

The following equipment is recommended for use when testing the HEPA
filters: Light scattering Photometer; Cold D.O.P. Generator; screwdriver,
hex wrench set, /16" deep socket with ratchet wrench; 4” and 6" crescent
wrenches; work light; hot wire anemometer; 3" diameter 8' length of flexible
hosing; silicone RTY sealent; spare HEPA filters; masking tape; small step
ladder,

.

Preparation (Refer to Biological Cabinet Iliustration, page 13)

1. Open viewscreen; remove lights and perforated ceiling diffuser to ex-
pose faces of HEPA filters.

2. Close viewscreen; turn panel screws (No. 8) on bottom of front access
panel to the lett until panel is loose. Remove front access panel



10

FILTER REPAIRS

3. Locate removable plug (No. 6) on interior access panel. Remove plug.

4. Set up D.O.P. Generator so that the D.O.P. smoke is fed directly into
the intake of the supply blower {(See No. 3 on drawing, page 13). Tape hose
In position which allows viewscreen to be opened. Leave front access panel
off Cabinet.

5. With Cabinet operating as for normal work procedures, turn on smoke
generator and check to see if smoke is entering supply blower; turn off
generator.

Testing
1. Set up photometer and calibrate per manufacturer's instructions.

2. Hold photometer sampling probe to hole in interior access panel in
order to sample upstream smoke concentration in supply ptenum (See No. 5
on drawing, page 13).

3. Adjust D.O.P. Generator concentration and th.e photometer sensitivity
such that a “'full scale’”” or 100% reading is obtained upstream of the HEPA
filter.

4. “CLEAR" the photometer and check “'ZERQ" level. Set sensitivity 1o
measure .01% of the "FULL SCALE" reading.

5. Carefully probe the faces of the HEPA filters (slowly) about one inch
from the filter surface. Probe edges of the filters to check for fiiter seat
leaks: if the probe meter needie moves past the ten mark (first large index
mark), this indicates a leak. Mark leaking areas with masking tape.

6. Totest exhaust HEPA filter, remove hose from supply biower intake and
place in work area so smoke feeds into rear return grill (See No. 15 on draw-
ing. page 13). Replace front access panel; leave viewscreen in down posi-
tion, When checking exhaust HEPA filter, put probe into position over ex-
haust HEPA filter face (No. 18, Page 13); set pholometer at .01% and scan
the entire area of the exhaust screen. '

1. Toseal a media leak, remove fitter from plenum. Set filter on a cellside.
Place light behind media and visually inspect for a leak. If the hole appears
to be more than 1/2” into the media from the fiiter surface, it will be
necessary to use glue poured into the media. Filter glue recommended is:
Rulabond No. 2277, manufactured by Rubber Latex Co. of America, Clifton,
NJ 07013,

2. I gasket is not properly glued to celisides, air can flow between the sur-
faces. Use contact cement to bond. (See drawings 1 and 2, page 12.)

3. Because of shipping movement, the hard glue which holds the media to
celiside may crack. Leaks between the cellsides and media are patched
with either silicone sealant or glue. Filter should be raised on edge opposite
leaking edge if glue is used. (See drawing 3, page 12.)

4. If a “'surface’ media leak is discovered,* silicone caulking is forced
down into media at least 8/8". Forcing caulking in with fingers. Do not force
tip of caulking gun into the media. Run bead of cautking along media 3/4 " in
each direction of leaking surface. Also caulk adjacent rows of media. (See
drawing 4, page 12))

5. If mediaieak is in "“interior" of filter, it is repairable only by pouring filter
glue into area of teak. To seal ieak, pour glue from side; let stand 30
minutes; turn filter over and pour from other side: et stand an additional 30
minutes.



CABINET LEAKAGE TESTS Make certain access panels are in position and viewscreen is down. With

smoke entering rear return grill, set photometer at 1.0% and "TEST." Allow
the probe to pull in ambient air; determine the meter needle position for am-
bient contamination. This is to be considered ''zero” and a leak is any
reading above amblent level. Probe the metal seams and joints on the
Cabinet, especially in the area around the exhaust plenum. Leaking areas
may be sealed with silicone R.T.V. sealant.

AIRFLOW TESTS* 1

With a hot wire anemometer, measure the air velocity 6" below the
ceiling diffuser in the work area. Take 10 readings at various loca-
tions beneath the ceiling diffuser and calculate the average velocity
in linear feet per minute. Adjust the supply blower speed 1o provide
90 x 20 iffm. With a hex wrench, turn the set screw beneath the flow-
metar on control panel until ball is centered in the black zone.

Remove the blower speed control knob (No. 10, page 13) to expose
slotted inner shaft, Turn the inner shaft with a small screwdriver,
thus adjusting the exhaust blower speed until smoke is drawn into
the front return grill (No. 14, page 13}, and the vetocity of air leaving
the exhaust filter measures 350—400 If/m with a hot wire ane-
mometer.

*NOTE: A ring stand and clamp should be used take velocity readings.

"



FILTER REPAIR DRAWINGS

~ Jhese joints must be glued,

1!
Gasket
al \e |
: ' Jue holds media to cellsides
K|
el S ~Aluminum Separator
tl
o
k d Filter Media
!1
~ A
f\,\

2. Gasket Joints

Apply contact cement to end of Gasket.
Let cement dry, press Gaskets together.

3. Cellside Leak
Pour, let stand 30 min.; turn over and pour
/ from opposite face.

Raise 2"

Note: Use same procedure for deep media leaks.

4. Media Surface Leak
Caulking

Force Silicone down into media by
finger wiping. Keep tube tip away
from media.

12
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TROUBLE-
SHOOTING

CAUTION:

(red & Diack) BIDHAZARD

WARNING: To avoid
possible contact with
infectious agents, DO
NOT REMOVE FRONT
PANEL untH this
cabinet has been de-
coniaminated.

14

The procedures listed below may help locate malfunctions which may
occur with the Biological Cabinet, and may permit correction of these rmal-
functions in the shortest possible time, It is recommended that the author-
ized BBL service contractor be contacted in the event a malfunction
occurs.

To locate the source of any difficulty proceed in order under the specitic
problem area.

Air Supply Inoperative

1, Check power supply to Cabinet for circuit failure.

2. After decontamination remove front access panel.”
3. Cycle blower switch off and on to see if blowers move.
4

Turn internal (if equipped) and external speed controls 1o full speed
position. If blowers operate, the SCR (Siticone Control Rectifier) cir-
cuit is defective.

5. Place power switch in "OFF"’ position; wait 10 minutes for thermal
overload on motors 1o reset. While waiting, check biower wheels for
free rotation. Turn switch on.

6. Use enclosed electrical schematic to trace wiring for continuity test.
Replace defeclive equipment.

Exhaust Air Unbalanced

This is demonstrated by holding a smoke stick at the access opening. I
room air is not entering the front return grilt

1. Make sure exhaust blower is running under its own power.

2. Adjust blower speed control to obtain 350 - 400 lim air flow meas-
ured at exhaust filter face.

Check gasket between blower and plenum for tight seal.
Check exhaust discharge for obstructions.
Proceed as in “Air Supply Inoperative'' section.

oo

*NOTE: Before {ronl panet is removed, the decontamination procedure must be followed, and
the Cabinet should be recertified alter filter replacement. Normally filter replacement and re-
cenification will be handled by the authorized BBL service contractor. The testing procedures
necessary for certification are described in the 'On Site Tesling Procedures’ section on

page 9.

.



CAUTION:

(rad & black) BIOWAZARD.

WARNING: To avoid
possible contact with
infectious agents, DO
NOT REMOVE FRONT
PANEL until this
cabinet has been de-
contaminated.

Alarm System

The exhaust blower is wired so that in the event the blower should fail, an
audible alarm (buzzer) will be activated. To check, remove supply blower
control knob to expose slotted inner shaft (exhaust blower control). Turn in-
ner shaft full left to activate buzzer. If buzzer is not heard, follow procedures
in “Air Supply Inoperative’ section.

Low Air Velocity

Check blower-plenum gaskets for tight seal.
Adjust supply blower speéd.

Check power supply for low voltage.

If blower operation proves normal, replace filters. Filters are filled
and must be replaced.”

W o

Excessive Vibration or Noise

1. After decontamination open front panel, check blower mounting
for security,

Check electrical subpanel for loose parts.
Check supporling members for tightness.
Check exhaust plenum access door for tight fit,
Check HEPA fliter mounting.*

SR S AN

Nonlaminar Flow
1. Make sure no large objects are blocking the return air openings.

2. Check for low or high air velocity, as described in ''Low Air Velocity"
section.

3. Check diffuser screen for proper instailation and damage.

Check surrounding area for excessive drafts, etc., which might dis-
rupt flow patterns in the unit.

inoperative or Low Illumination

1. Inoperative
a, Check larrip switch, wiring.
b, Using wiring diagram. trace circuit.
¢. Replace lamps,
d.  Replace ballast.

2. Low light ievel
a. Replace lamps.
b. Check power supply voltage.
¢. Replace ballast.

Troubleshooting Electrical System

{See wiring and electrical diagrams, page 16-17)
Most of the slectrical components of the Cabinet are located in the supply
bicwer compartment.

*NOTE: Before {ront panel is removed, the decontamination procedure must be followad, and
the Cabinet should be recertified after tilter replacement. Normally filter replacement and re-
certitication will be handled by the authorized BBL service contactor. The testing procedures
necessary for certification are described in the 'On Site Testing Procedures’ section on
page 9.

16
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ELECTRICAL DIAGRAM
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BBL BIOLOGICAL CABINET
METRIC EQUIVALENTS

Access opening height - 7" - 17.78 cm
Work area w. 44" x d. 28" -w, 111 ¢cm. x d. 58.5 cm.
xh 21" x h. 62 em,
Adjusiable base ‘
support - 327 - 33" - 81.28cm-83.82cm
Cabinet height - 58" - 147.32 cm
Cabinet depth - 34" - 86.36 ¢cm
Cabinet width - 47" - 119.38 cm



- GLOSSARY
OF TERMS

Federal Standard 209B Class 100—Federal Standard 209B prescribes air
cleanliness classes and certain other environmental air conditions required
tor achieving and maintaining the levels of environmental cleaniiness speci-
fied in the product specifications. Class 100-Air cleanliness class where
particle count does not exceed a total of 100 particles per cubic foot {3.5
particles per liter) of a size 0.5 micron and larger.

D.0.P.-~Dicotylphthalate: oil used {0 generate aerosol of particles used to
challenge HEPA filters.

HEPA filter—High efficiency particulate air filter unit; specifically filters
with minimum efficiency of 99.97% determined by the homogenous D.0.P,
method of airflows of 100% and 20% of the rated flow capacity of the filter.

Laminar airflow—Airflow in which the entire body of air within a confined
area moves with uniform velocity along paraliel flow tines,

ct/m-—Cubic feet per minute: unit of measurement for air velocity.
If/m—Linear feet per minute: unit of measurement for air velocity.
Pienum—A chamber for conveying or containing air.

Aeroso/—a colloid of liquid or solid particles suspended in a gas, usually
air,

Biohazard—A contraction of the words Biological and Mazard: infectious
agents presenting a risk or potential risk to the well being of man, or other
animals, either directly through infection or indirectly through disruption. of
the environment,

NSF Standard 49-~Nationa! Santitation Foundation Standard pertaining to

Ciass Il {Laminar Flow) Biohazard Cabinetry. This standard appiies to
cabinetry designed to minimize bichazards inherent in low and moderate
risk biclogical agents,

Class /—NSF Standard 49 defines a Class |l cabinet as ““a ventilated
cabinet for personnel and product protection having an open front with in-
ward air flow for personnel protection, and HEPA filtered mass reécirculated
air fiow for product protection. The cabinet exhaust air is filtered through a
HEPA filter,

18
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Risk Levels

Low Risk—Risk level of agents and/or operation having minimal etfect on
personnel, other animals, or plants under ordinary conditions of use. This
classification is restricted to alf etiological agents designated Class | by the
U.S. Department of HEW, Center for Disease Control.

Moderate Risk—Risk ievel of agents and/or operations that require special
conditions for control or containment because of:

a. Known pathogenicity 10 personnel, other animals, or planis
b. Concentration
¢c. Genetic alteration, synergistic effect with other materials

This classification includes all etiologic agents designated Class Il or Class
it by the U.S. Department of HEW, Center for Disease Control and on-
cogenic viruses specified as moderate risk by the National Cancer Institute.

High Risk—Risk level of agents and/or operations that require additional
control measures beyond those for moderate risk. These are agents or
operations with various dangerous combinations of the following
characteristics:

infection produced by low doses

High mortatity

Potential for spread outside the laboratory
Concentration

Release of microbial aerosols

Genetic alteration or genetic recombination that significantly increases
potential pathogenicity or spread

This classification includes all eticlogical agents designated Classes iV and
V by the U.S. Department ot HEW, Center for Disease Control. and on-
cogenic viruses classified as high risk by the Nationat Cancer Institute.

~ o a0 0



- BIOLOGICAL

CABINET
REPLACEMENT
PARTS
ITEM QUANTITY PART NUMBER*

Exhaust Blower Assembly 1 21462
Supply Blower Assembly 1 20003
Fluorescent Lamb F42T12CW) 2 64650
Germicidal Lamp (G30T8) 1 60265
Lamp Ballast 1 20077
U.V. Ballast 1 60202
15 Amp Triac Assembly Units 2 60446
Control Panel Assembly 1 20389
Prefilter (CHP) 6" x 6" x 1" 1 60034
HEPA Filter (supply) 20" x 22-3/8" x 5-7/8" 2 60004
HEPA Filter {exhaust) 12" x 12" x 11-7/8" 1 60002
Distribution Screen 1 20343
Viewscreen 1 20007
Glove Port Panel 1 60324
Neoprene Gloves 2 60438
Air Cock 1 60203
Gas Cock 1 60119
Buzzer Assembly 1 20297

*These parts are available directly from:

ENVIRCO

6701 Jefferson, N. E,
Albuquerque, NM 87109
TELEPHONE: (505) 345-3561
(TOLL-FREE): (800) 545-6598
(FAX): (505) 345-8875

21
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BBL BIOLOGICAL CABINET
MANUFACTURER’S LIMITED WARRANTY

The BBL Bioiogical Cabinet is manufactured by Envirco, Division of Bio-
Dynamics, inc., of Albuguerque, New Mexico, and is warranted to be free
from defects in material and workmanship. This warranty is subject to the
following qualifications, conditions and limitations set forth below to provide
information concerning the duration and extent of this warranty, the proce-
dure to be taken to obtain performance, and other information concerning
the warranty policy.

This warranty is valid only in the 48 contiguous United States, covers parts
and labor only, and extends for a period of one year from the date of On-Site
Certification by the manufacturer or his Authorized Service Contractor. This
warranty applies only to the original purchaser of the BBL Biological
Cabinet. The fluorescent light tubes and ultraviclet lamp are not covered by
this warranty. Defects, malfunctions, failure or damage of the BBL
Biologica! Cabinet caused by improper, unreasonable, or negligent use or
abuse by the consumer are excluded from this warranty. This warranty is
aiso void if the serial number has been removed or the cabinet has been ac-
cidently damaged.

To secure performance of this warranty and repair of the BBL Biological
Cabinet, the following procedures should be taken:

1. To put this warranty into effect, the BBL Biological Cabinet must be
tested and certified, on-site, by the manufacturer or his Authorized
Service Contractor.

2. To make repairs or replacements within the terms of this warranty,
contact: ENV Services, P.O., Box 6468, Albuquergue, NM 87197
Telephone: 800/545-6902

Upon compliance with the above procedure, all warranted defects witl t;e
repaired (at no additional charge to the consumer) as long as the BBL
Biological Cabinet has not been-accidentally damaged, tampered with or
negligently used as described above.

BB1. Microbiology Systems and Envirco, Division of Bio-Dynamics, Inc.
make no warranty expressed or implied except as stated above. ForBBL
Biological Cabinets sold or located outside the 48 contiguous United
States, Envirco assumes liability only for the replacement of defective
part(s), excluding labor,

(NOTE: On-Site Test and Certification of the BBL Biological Cabinet by the
manufacturer or his Authorized Service Contractor is a precondition to war-
ranty service or performance. Under no circumstances should the user
cperate the BBL Biclogical Cabinet prior to its On-Site Certification.)
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CONDENSED PURCHASE SPECIFICATION April 19, 1982
‘ENVIRCO BIOLOGICAL CABINET, CATALOG #10006 Page 1 of 2

The cabinet shall be an open front, Laminar Airfow unit suitable for work with low
and moderate risk biohazards, Protection for both the operator and for the procedure
being performed in the work area shall be provided, Exhaust air shall be filtered
through a self-contained 12" deep (nominal) high eff1c1ency particulate air (HEPA)
filter. :

The cabinet shall be 47" wide and suitable for mounting on a laboratory bench or

countér, - It shall require only 120V, 60 Hz, electrical power for operation. A base
stand accessory with adjustable leveling feet shall be available to match the cabinet
and form a floor console unit, Overall height of the unit, when mounted on the base

support, shall be 90", adjustable to 91" using the leveling feet. Total depth of the
unit shall be 34",

. The product shall incorporate a negative pressure design to assure that no
contaminated plenums are at positive pressure to the laboratory during cabinet
operation, . '

A high velocity air barrier shall be provided across the front access openlng of the
cabinet. The air curtain shall be formed by channellng HEPA filtered air between a
double Lexan® or Plexiglass® viewscreen, The viewscreen shall be U,V, stablized and
hinged for access into the work area. A minimum opening height of 7' shall be
provided when the viewscreen is closed, The viewscreen shall be slanted to improve
vigibility into the work area.

HEPA supply and exhaust filters shall have a minimum efficiency of 99.97% when
handling 0.3 micron particles (DOP test method), The HEPA filters shall be
serviceable through a removable front panel and mounted with a compression spring
clamping system, On-site testing and certification of the cabinet shall be performed
(at no additional cost) to assure proper operatlon in accordance with specifications.
A one year limited parts and laboratory warranty shall be provided and initiated upon
completion of on-site testing and certification of the cabinet., Extended warranty
and service shall be offered. '

Construction shall be of 18 gauge steel finished with a textured polyurethane paint,
Color sahll be Cortex blue and white. Interior walls shall be #304 stainless steel.
The work surface shall be solid formica laminated over perforated stainless steel., A
drip” pan shall be provided under the work surface and equipped with a drain plug for
convenient clean up in the event of gross spills,

Work area services shall include a duplex electrical outlet equipped with drip-proof
cover, on the right rear wall of the cabinet, Two laboratory petcocks with rear
stub-out locations shall be provided adjacent to the electrical outlet,

Motors shall be single phase, 115V, 60 Hz., thermally protected, automatic reset type
with direct drive blowers., Separate motor/blowers and variable speed controls shall
be provided for both the supply and exhaust airflow,

An externally adjustable damper shall be provided to regulate cabinet make-up air,
This inlet shall be equipped w1th a prefilter and located on top of the unit adjacent
to the exhaust port.
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CONDENSED PURCHASE SPECIFICATION April 19, 1982
ENVIRCO BIOLOGICAL CABINET, CATALOG #10006 Page 2 of 2

Air flow monitoring shall be provided by a front mounted Rotometer®. Failure of the

air supply system or an exhaust airflow blockage will be indicated by an audible
alarm system,

Work area illumination shall be provided by a fluorescent lamp located on the clean
side of the HEPA filter and controlled via a separate switch on the unit control
panel. The cabinet shall also be equipped with a self-contained U.V. lamp, complete
with eye shield and appropriate labels to warn the operator against working while the
U.V. lamp is on., The lamp switch will also operate so as to prohibit simultaneous
ugse to the flourescent and U,V, lamps.

An 8' long single power cord with a NEMA S~20 cap, three-prong plug shall be
provided, The cord shall exit form the rear of the cabinet., The product shall bear
the listing seal of the Los Angeles City Electrical Testing Laboratotry and the
Canadian Standards Association (CSA).

Dimensions of the cabinet shall be as follows:

Overall height ... 58"
(Wwith/base support ... 90" - 91')

Overall depth .,. 34"

Overall width ... 4&47"

. Workarea height .., 21"
Workarea depth ... 26"
Workarea width ... 44"

Operating weight ... 430 lbs,

The cabinet shall be Envirco catalog #10006.

‘The matching base support stand shall be Envirco catalog #10007. An optional glove

port panel gloves shall be offered; Envirco catalog #60324.



