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To reach MDG targets, a global capacity need of 120 million smears, 60 mlllion

cultures and 6 million DST investigations must be met by 2015, requiring at least 1 

billion USD investment in laboratory infrastructure and annual variable cost
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Establish 5 000 new microscopy laboratories;

Establish 2 000 new culture and DST laboratories;

Train 9 000 new technicians in smear microscopy;

Train 23 000 new technicians in culture and DST;



Outline

• Background

• The Ventilated Workstation Document

– Manufacturing Process

– Validation 

– User Manual

– Prototype Validation

• Future Plan



Background

• Properly performed sputum smear examination 

is still the best technique to diagnose the 

infectious cases

• Sputum smear is an excellent tool in monitoring 

the treatment

• Sputum smear examination is the cheapest 

method

• Sputum smear preparation is a messy process 

• Smear preparation is not a safe process



Risk



Open the Window ?

Place Max (°C) Min (°C) Conditions

Cairo 43 8 Extreme hot

Delhi 46 -1 April-Aug (Extreme hot)

Almaty 27 -14 Nov-March (Extreme cold)

Addis Ababa 25 5 Mornings are cold

Bamako, Mali 47 26 Extreme hot

Calcutta 44 13 Extreme hot

Cuzeco, Peru 29 -1

Djebiuti 47 23 Extreme hot

Guaymas, Mexico 47 13 Extreme hot

Irkutsk, Russia 20 -26 Extreme cold ( Sept-May)



Solutions

In addition to good laboratory practices

– Design laboratories to address ventilation 

and climate issues

– Buy BSC for smear microscopy

• Expensive, requires periodic certifications

• (HEPA filter maintenance otherwise „false sense of 

security‟)

– Alternate cabinet  which is suitable for smear 

preparation



Smithwick’s Cabinet



Observations



Feasibility Meeting

Held at CDC on March 12, 2009; Attended by safety and 

laboratory experts from CDC, APHL, and CU2HA.

• Balancing need and unintended messages about AFB

smear microscopy: simple cabinets are not the only solution! 

• Appropriate use versus non-appropriate use of simple

cabinets

• Not intended for TB culture, TB DST and other infectious

organisms

• Alternate uses for routine microbiology

• A guideline is not a standard therefore manufacturer and local

certification may not be available



Outcome

1. Design a simple workstation cabinet to perform smear microscopy, 
minimal maintenance, no HEPA filter, and develop a guidance 
document with performance specifications to fabricate „Fan Box‟ 
under local conditions. 

2. Specification document could be a mix of European Standards, 
ASHRAE guidelines. WHO, ABSA, and CLSI should be involved in 
the writing of this guidance document.

3. General consensus to invite manufacturer of bio-safety cabinets 
and fume hoods in subsequent discussions.

4. A final consensus meeting of experts to discuss the nomenclature 
of „the box‟, global standards, general safety practices, prototypes, 
and validation.



Experts‟ Meeting

Expert Consultation: Developing specifications for TB smear

Preparation cabinets was held at CDC, September 15-16, 2009.

Attendees: CDC, WHO, FIND, APHL, Health Canada, CU2HA,  
NHLS South Africa, Germfree, NSF.

– Types of fabrication materials

– Ergonomics 

– Electric components 

– Design 

– Validation of prototypes 



Recommendations
New name: Ventilated Workstation (VWS)

• Make prototypes and validate using NSF 49 guidelines

• Write document

• Define Intended use of cabinet

• Components to specify:
– Materials

– Design and dimensions

– Fan and ducting

• Fan selection 

• Fabrication and installation

• Validation

• Guidance document: Manufacturer manual, validation, 
and user manual (daily operation, cleaning and 
maintenance)



Prototypes

• Germ Free constructed prototypes

• Initial validation

• The Baker Company performed complete 

validation

• Based upon the validation results prototype 

design perfected and revalidated

• Guidance document was written



What is in the Document?



Contents

1. Background: Rationale, introductions, warnings

2. Manufacturer’s Manual: General characteristics of the VWS,

1. Manufacturing process, materials, design specifications

2. Fan, ducting and damper, air flow and static pressure 

specifications, duct design and fan selection criteria.

3. Assembly, post-assembly QC Checks, validation, 

placement of  VWS

4. Assembly and Installation of ductwork and exhaust fan

3. Validation Manual: Validation protocols (inflow velocity, airflow 

smoke test, light Intensity, noise level tests)

1. Validation checklist / logbook and reference values

4. User Manual: Daily airflow checks, cleaning, safety procedures

5. Main Appendices: List of acronyms; CAD drawings for VWS 

construction; prototype validation test report



Component Standards 

Component Material Guidelines

Cabinet Grade 304 / 316 stainless steel or 

epoxy-coated aluminum

Must be resistant to 

corrosive chemicals such as 

bleach, acid and phenolic

compounds that are 

frequently used in the 

laboratory

Window Polymethyl-methacrylate (PMMA) 

glass (also known as acrylic, 

perspex or plexiglas) or 

tempered/toughened glass

Fan Must be brand new.

Damper Galvanized metal Must be new

Ductwork / 

exhaust pipe

Galvanized metal Must be appropriate size to 

fit fan. Must be rigid 

without holes or rust. No 

sharp turns or L-bows.

Electricals Copper  wiring According to local code

Fasteners Galvanized or stainless steel Rust proof



Recommended Ducts and 

Associated Pressure Losses

Duct 
diameter

Round 
(mm)

Airflow 
volume

l/s

(Pa) Loss per
10 m of duct 

length

(Pa) Loss per 
90 degree 

bend

(Pa) Loss per
45 degree 

bend
"A" "B" "C" "D" "E"

152.4 141 60 21.6 5.5
203.2 141 12.5 6 1.5
254 141 5 3 0.8

Table -A



Duct and Fan 



Fan Selection 
Step 

No. Step
Colum

n “F”

Column 

“G”

1 Enter Duct Diameter "A" from table A

2 Enter Total Length of Duct in m

3
Multiply by equivalent amount in column "C" 

oftable A 

4 Divide By 10

5 Enter number of bends/ elbows

6
Multiply by equivalent amount in column 

"D"(if 90) or "E"(if 45) of table A

7 Loss in Workstation is 200 Pa (fixed) 200

8 Add up all values in Column G of this chart.

9 Calculate 20 % of Line 8

10
Add Line 8 & 9 together to get the Total 

Pressure (Pa)

Fan selection should be based upon airflow (l/s) and total static pressure loss 

in the system



Drawings



Drawings cont.



Drawings cont.



Drawings cont.



Design Validation

1 m

1 m

Light intensity test Noise level test

Vibration test Stability test



Air Inflow Test

Air inflow test at various open sash  points 



Smoke Test

Smoke inflow test

Smoke outflow test



Microbiological Testing Report



Microbiological Testing Cont…



Current Status

• The guidance document is being reviewed 

by a broader group of experts with a 

deadline Oct 15, 2010

• Next steps:

– Clearance 

– Printing

– Web publishing of the Guidance document 

and videos



Thank you




