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Enclosure Overview, Selection, Setup, Certification,
Troubleshooting, and Maintenance




Who We Are FLOWSCIE@.INC.

e Located in Leland, NC
* Approx 55,000 sf facility

* All under one roof
» Sales
* Design
* Manufacturing
* Assembly
 Validation
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T h e I S S u e FLowsaEﬁs. INC.
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* Many jobs contain aspects
involving inhalation hazards

» Materials may be toxic or have g . v
pharmacological activity (APlIs, | :
HPAPIs) |

e Can cause maladies
* Cancer
 Mesothelioma
* Silicosis




SOIVing The Issue FLowsaEﬁs.wc.
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* Remove people from the process
§ (automation)

e Use Proper Personal Protective
Equipment
 PAPR, Face Masks, etc.

* Provide Primary Engineering Control
(PEC)
* Fume Hood
* Powder Enclosure
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Engineering Controls

* Airflow is the Enemy

(Uses Much Energy)

e Airflow is Our Friend

(Provides Protection if
Properly Engineered)




Powder Handling — Open Face mowsai
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https://www.nuaire.com/products/
containment-ventilated-enclosures

https://www.labconco.com/category/
glove-boxes-powder-
containment/specialty-enclosures

Common Primary Engineered Controls for APIs




Closed - Gloveboxes o s e

https://www.labconco.com/category
/glove-boxes-powder-
containment/glove-boxes-gas-
purifiers

Common Primary Engineered Controls for HPAPIs
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Gloveboxes — Inert Atmosphere now sl
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https://www.labconco.com/category
/glove-boxes-powder-
containment/glove-boxes-gas-
purifiers

Common Primary Engineered Controls for
Atmospherically Sensitive Materials



Selecting the Correct Enclosure ow s
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How do | know which PEC | should use?
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Risk Assessment -

Every single containment solution,

from every single any manufacturer, ‘ [@}ﬂ
\ o

works 100% of the time until you add:

(@
1. People ==
2. P
rocess Rie -
3. Product Assessment JE
4. Facility
5. Budget

E ]

10




Y &
FLOW SCIENCES. INC.

What is Control Banding?

‘Simple’ system for defining hazard of powders

Based on variety of factors, including toxicity, physical properties, route of
exposure, etc.

Common terms are Occupational Exposure Band (OEB) or Occupational
Health Category (OHC)

Generally, higher the number, the more hazardous the material
Used for powders in laboratories and small development operations
No consistency across the pharma world

Large ranges, so often not very useful in enclosure selection
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What is The Problem With Control
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HEALTH HAZARD

Mild/Reversible (OEL) Severe/Irreversible
Kilograms 8 hrs
(kg)
== 2
- o
- —_
= <
< o
-’ )
o (@)
Milligrams
(mg) 15
e Slurry/Suspension Agglomerated * Highly mins
*  Weighing Dispersed
PHYSICAL FORM / * Sieve
PROCESS Shaking
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When ‘Standard’ Solutions Don’t Work FLOW SCIENCES.INC.

Customization

14 EQUIPMENT LOADING
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When ‘Standard’ Solutions Don’t Work
Case Study - Design

Personnel Protection
OEB 5 compounds (<30 ng/m?3)
CPT—-10 ng/m?3

Weighing and dissolution of 10s grams
powder

Short duration of task (~30 min)

Ventilated area for secondary cleaning |
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Case Study - Results

i (open it
Weighing 10g (n=6) ND
Cleaning 1 N/A (n=6) ND
Cleaning 2 N/A (n=6) ND
Pour Test 50g (n=3) ND .
Cleaning N/A (n=3) ND ' !’T
Spill (GB) 5S¢ (n=1) ND
Spill (Open) 5g (n=1) ND
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When ‘Standard’ Solutions Don’t Work FLOW SCIENCES.INC.

* CQ18032

e Pills, coated and uncoated
e CPT—1 pg/m?3

e 30kg

* Vibratory Feeder

* Bottle filling line
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When ‘Standard’ Solutions Don’t Work FLOW SCIENCES.INC.

i 1B
Dispensing 25kg (n=6) ND
Cleaning 1 N/A (n=6) ND

Feeder 25kg (n=6) ND

Filling Head 25kg (n=6) ND
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When ‘Standard’ Solutions Don’t Work FLOW SCIENCES.INC.

* CQ14602

e Buchi B290 Spray Dryer
e CPT—1 pg/m?3

e Multig

* Spray Dryer

* Disassembly of glassware, cleaning, etc.

el Quantity

Result

(Open Handling)

All (Personal) 50g (n=6) <0.655ng/m?3

All (Area) 50g (n=6) <1.288ng/m?3
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When ‘Standard’ Solutions Don’t Work
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Lyostar-4 integrated with Flow Sciences Glovebox and Baker BSC
Replacing similar setup with a Lyostar-2

Containment required for initial setup — 50 ng/m?3

Results — 12ng/m3
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When ‘Standard’ Solutions Don’t Work <

Sympatec instruments integrated with Flow Sciences open-faced enclosures
Example of putting the ‘business end” in containment
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STEP 1 — INSTALLING THE ENCLOSURE

* Location, Location, Location
* Avoid high traffic areas
e Avoid locations below AC vents
* Avoid locations near to exhaust vents
* Avoid having enclosures at 90° to each other

* Ensure that you have all the parts that were shipped
with the unit

* Refer to manuals / certification guidelines for proper
setup of enclosure



I n Sta I I at i O n FLOWSCIE@. INC.
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Placement of Enclosure

Cross Draft

Recommended Locations
~ for Cross Draft Measurement




Installation ow scieites e
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Primary filter fully seated to rear of BIBO Airflow arrow points
housing toward top

Install the filter bag |Roll bag up into flange| Secure with strap
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STEP 2 — FINDING THE INFORMATION

* Use enclosure drawing to determine:
« Recommended face velocity
 CFM requirements for HVAC
 Electrical requirements
* Other components that need to be certified



Finding the Information ...

2513
(638 mm] INT. ALARM
-d L L] L] L] f
j 1183
r [295lmm]
30.88 '[ v REMOVABLE DRAFTSHIELD
[784 mm] - . W/ 8" GLOVE PORTS (3X)
— T = — N '% b
= =
£0.88 ©6.00
[1546n1m] ‘ [#152 mm] —I——-I
— — FS4720-18X36AD W/ (SEENOTE #2)

BAG-IN/BAG-OUT 99.99%
PRESSURE - l HEPA FILTERS
GAUGE '\ ,@

56.41
[1433 mm] - N . PASS THRU _
a0 &= = (11.875"W x 10D x 12°T 5
: INTERNAL
[1105 mm] = )
23 27.00
- " (587 [686 mm)]
3050 |: C ) : (INT. HEIGHT)
[775 mm]
l Iyt i
45.75 BLANKED FOR OPTIONAL N_2" IRIS PORT
[1162 mm] DISPOSAL PORT,CONTINUOUS el (EACH SIDE)
4775 LINER, OR RTP PORT [ !
(1213 mm] (OPPOSITE SIDE OF PASS-THRU) (INT. DEPTH)
NOTES: [722'2,';]—-
1. WITH DRAFTSHIELD (168) TOTAL CFM REQUIRED TO MAINTAIN 100-200FPM
AT THE SLOT BELOW THE DRAFTSHIELD. APPROX. WEIGHT | 353/(160) [ Ib/(kg)
2. USE THIMBLE CONNECTION (FS2081PE) FOR HOUSE EXHAUST
CONNECTIONS. ,\
3. OPERATING RANGE 60-100 LFPM (.30-.50 m/s). FACTORY
RECOMMENDED FACE VELOCITY 75LFPM +-5LFPM (.38 m/s). FLOW SCIENCES, INC.
4. WITH DRAFTSHIELD REMOVED AND WITH THIMBLE CONNECTION, 2025 MERCANTILE DR.
(483) TOTAL CFM REQUIRED AT HOUSE EXHAUST CONNECTIONS LELAND, NG 28451
TO MAINTAIN 100FPM AT FACE OPENING. FOR RECIRCULATING INTO PHONE No. (800) 849-32429
ROOM, (428) TOTAL CFM REQUIRED TO MAINTAIN 100FPM AT FACE FAX No. (310) 763-1220
OPENING. www flowsciences.com
5. NO ADDITIONAL EQUIPMENT REQUIRED FOR INDEPENDENT FS MODEL No. EHG483027ABD
RECIRCULATING CONFIGURATION. :
8. ELECTRICAL REQUIREMENTS: REVIA 57212019 TJH
ALARM: DUAL VOLTAGE POWER SUPPLY 110/220V. A ARE PREPIETARY e ORMATION, TSeh CAANING SAaST MDY BE REPRSOUCED
26 LED: 100-240 VAC, 50/80Hz. 2.0AMPS WRTING OF LW SCENCES, 8. THE CONTINTS OF THE CRAWNG MUST MORECVIR
FAN: (EA.) 120VAC, 50/80Hz. 1PH, 2.25AMPS, 270 WATTS. 5A FUSED BE TREATED AS STIRCTLY CONIGENTIAL AND MUST 10T IE OISCLOSED TONY




Finding the Information v

FLOW SCIENCES. INC.

QUICK CONNECT
NITROGEN FITTING W/
200 , 2 4400 _ 1/4” TUBE BARBED
[584 mm] [1118 mm] ADAPTER POLYPROPYLENE
| FRAME W/ ACRYLIC
- PANELS
. 19.00
| i | [483 mm]
43.00 - @ - - @__ REMOVABLE SASH W/
1092 mm] | ¢ 1 PASS 10" OVAL GLOVEPORTS
= [ 1 W/ CSM SLEEVES
. . -~ THRU (GLOVES BY CUSTOMER)
(SEE SHEET 2)
90.00
[2286 mm] w0767 | p—
99.99% HEPA [2735 mm)] i
FILTER (2X) FS4720-18X36 [#152 mm]
MINIHELIC — —— - (SEENOTERD i
PRIMARY FILTER
GAUGE @)™\ \{ {] L J {.] BAG-IN / BAG-OUT —
99.99% HEPA PTFE (2X) = =
T
H i‘ FS1650 VELOCITY > =
o | iy P g
69.42 ? 82.34
[1763 mm] ga,:#éaHT *1 [2091 mm]
- = 10" OVAL GLOVEPORTS  [[ + | INT. HEIGHT
56.42 W/ CSM SLEEVES
[1433 mm) : - L (GLOVES BY CUSTOMER) .
[23%31 ! @ . @4.00 [¢102 mm]
mm 5 L—IRIS PORT
660 ©06 7 S (T gl | e
mm e W‘
1
©12" CONTINUOUS _/ L 88.50[2248mm] 9.5"Hx8"W DOOR 15.22 l 14_00\:51-50 [38 mm]
LIN INT. WIDTH OPENING 387 mm) T [356 mm] (BOTH SIDES)
APPROX. WEIGHT | 966(438) | Ibi(kg)
NOTES: CONCEPT ONLY
1. USE THIMBLE CONNECTION (F52081PE) FOR HOUSE EXHAUST
CONNECTIONS. RECEIPT OF PURCHASE ORDER SIGNIFIES
2. WITH THIMBLE. (968) TOTAL CFM REQUIRED AT HOUSE EXHAUST APPROVAL OF THIS CONFIGURATION WHICH WILL FLOW 5 CIE%E;‘EEE'C;N{T{\EI&
CONNECTIONS TO MAINTAIN 100FPM AT FACE OPENING. FOR INITIATE A FINAL DESIGN. e 000 s
RECIRCULATING INTO ROOM, (842) TOTAL CFM REQUIRED TO PHONE No. (800) 849-3429
MAINTAIN 100FPM AT FACE OPENING. RECOMMENDED FACE CLIENT RECHIESTED REWESIONS ALTER RECEET OF FAX No. (910) 763-1220
VELOCITY RANGE IS 60-100 FPM. CHARGES AND TIMELINE EXTENSIONS. www.flowsciences.com
3. NO ADDITIONAL EQUIPMENT REQUIRED FOR INDEPENDENT CUSTOM MODEL No. CQ14602-01
RECIRCULATING CONFIGURATION CLIENT APPROVAL OF FINAL DESIGN IS REQUIRED : :
4. ELECTRICAL REQUIREMENTS: PRIOR TO MANUFACTURING. RE}’. C 1/25/2019 TMO
ALARM / LIGHT: DUAL VOLTAGE POWER SUPPLY 110/220V WATOOEVER WIMOUY THE EXPRESSED CORSENT IN WRITING OF FLOW
FAN: (EA.) 120VAC, 50/80Hz, 1PH, 2.25AMPS, 270 WATTS, 5A FUSED SCENCES INC_ TrE CONTENTS OF Tre DRAWPNG MUST MORECVER BE
(TOTAL FANS - 4.50AMPS, 540 WATTS, 10A FUSED) A T PARTY TV T DAPAEBSED G WO O
SHEET1 OF 6
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STEP 3 — SET THE DESIRED VELOCITY

* Using information from drawing, determine face
velocity needed

* Using fan speed controller, set face velocity

e Connect house exhaust (if needed) and adjust
extraction system flow to correct level

* Ensure alarm light turns green

* Check alarm function by blocking airflow across sensor
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STEP 4 — CERTIFICATION

* Verify that airflow (face velocity) is correct, and
that grid is balanced

 Verify that filter is installed and sealed correctly (if
installed)

* For any style enclosure, refer to manual and/or
certification guidelines for relevant standards
required for certification
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Certification
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Aerosol Challenge

Downstream measurement
of Primary Filter

m—

!('

Aerosol Diffuser , e

&
B s




ce rtification FLOWSCIE@.INC.
I

Flow Visualization - Optional




Certification R
4

Tracer Gas - Optional

Refer to latest version of ASHRAE-110 standard for acceptable
values of tracer gas outside enclosure
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STEP 5 — RE-CERTIFICATION

* Verify that airflow (face velocity) is correct, and that
grid is balanced
e Adjust fan speeds if required
* Ensure alarm function by blocking airflow across sensor

 Verify that filter is installed and sealed correctly (if
installed)

* For any style enclosure, refer to manual and/or
certification guidelines for relevant standards required
for re-certification
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TASK MMATCHJ —

BY FLOW SCIENCES. INC /







