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WHITE PAPER 

Having Issues? 4 ½ Benefits of Using Cyclones in 

Pharmaceutical Clean Rooms 

Pharmaceutical companies have every reason to minimize waste during their manufacturing 

process.  From regulations by the U.S. Food and Drug Administration (FDA) to decreasing cost of 

production, the first step in decreasing waste is measuring accurately the amount of waste 

produced.  Equipment such as an encapsulator creates dust which then requires a dust collection 

system.  The trick is minimizing the amount of dust retained in the dust collection system.  A 

cyclone located near the equipment will decrease dust retention in the system, thereby providing 

more accurate measurements of waste. 

 

Why measure waste?  

As most of you already know, the 

FDA and other regulatory agencies 

require strict accounting of active 

pharmaceutical ingredients (APIs).  

Processes that deal with opiates and 

other strong active ingredients are 

especially monitored. Another very 

important reason to accurately 

measure your waste product is to 

help minimize the waste.  Product 

waste is lost income.  Without 

accurately measuring the waste, 

you will not be able to evaluate any 

changes in the process to increase 

productivity.  

The process of measuring waste and product in a batch is called reconciliation.  As anyone who 

has taken chemistry lab before knows, the most important part of calculating yields and 

reconciling the loss, is having accurate values.  Any equipment that retains dust, spilles waste, 

etc. increases the error and decreases the accuracy of the reconciliation. 

 

http://www.dustcollectorhq.com/
http://www.fda.gov/default.htm
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Dust Collection 

The production of oral solid dosages (OSD) will naturally create dust.  Processes such as 

compression and encapsulation create dust that must be captured in a dust collector.  Baghouses 

and cartridge collectors are the traditional dust collection equipment.  However, there are four 

issues with using baghouses and cartridge collectors in these applications:   

1) The first is that baghouses and cartridge collectors use fabric filters for dust collection.  

The filters collect the dust in the fibers which then builds up a layer of dust over the filters.  

This dust layer does the majority of the dust 

filtering and collection. As it becomes more 

difficult for the air to get through the dust 

layer and filters, compressed air is then used 

to expand the filter, removing dust.  This 

means dust from the OSD production, 

including API dust, could be retained in the 

filters from one batch to another.  During 

reconciliation, the dust measured from the 

dust collector could be contaminated by dust 

from prior batches.  If you are running 

different products with different active 

ingredients, this could severely increase the 

error in the calculation.  

2) The second issue is that baghouses and cartridge collectors are usually too large to be 

installed in the production area.  Most units are well over 8ft3, and require explosion 

protection per NFPA 654.  Since the units cannot be placed inside the clean production 

areas, the system will require more ductwork, thereby increasing the chances of dust 

buildup in the ductwork.  Dust collectors outside of the clean room also require the 

operator to leave the clean area and go to the dust collection area to collect the waste 

product.  Entering and leaving clean rooms usually requires added time to change clothes 

and other sanitary procedures.  The added man hours of these entry and exit procedures 

can add up, not to mention the added pressure on the clean room environmental controls 

with each passage.  Facilities that install their baghouses or cartridge collectors inside a 

dedicated clean area will require an additional clothing change and sanitary procedure, 

thereby increasing the time required to gather the waste dust for reconciliation.  

http://www.dustcollectorhq.com/
http://www.dustcollectorhq.com/pharmaceutical-dust-collector.html
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3) The third issue is that when the filters exposed to API dust are changed, they usually are 

required to be in a bag in/ bag out configuration.  This configuration allows the filter to 

be removed without loss of or contamination of the dust.  This process is time consuming.  

So minimizing filter changes is very desirable. 

4) The final issue is that many times the air volume required is too small to have a baghouse 

or dust collector specifically assigned to it, so the unit is oversized, or multiple lines are 

sent to the same collector.  If multiple lines are sent to the same collector, it is very 

difficult to separate dust from different batches accurately.  And if the unit is oversized, 

then more money and operating expenses are required than needed. 

Cyclones – The Solution 

Small cyclones located in the clean room suite can be used to capture the dust from compression 

and encapsulation equipment.  Unlike baghouses and cartridge collectors, a cyclone uses 

centrifugal forces to force the higher density particulate out 

towards the walls.  The dust then falls into the hopper, while 

clean air reverses direction, through vortex reversal, and 

leave out of the top of the cyclone.  Traditional cyclones use 

a cone shaped wall to gradually force the air into a smaller 

more confined space, while other cyclones have an 

obstruction above the hopper, deflecting the dust to walls 

and directing the clean air upwards.  

Since cyclones don’t have any filters, they do not retain dust 

like a baghouse or cartridge collector.  This means that 

nearly all* the dust collected in the cyclone will be available  

for reconciliation.   Also, some cyclones are available that 

are less than 8ft3, so they can be installed inside the 

clean room suite.  This allows the operator to walk 

directly over to the cyclone and collect the dust for 

reconciliation.   The operator no longer has to leave the 

clean room to collect the dust.  This saves time, 

especially in the changing of clothing upon walking into 

and out of the clean room. 

 

* Some dust could be on the cyclone walls 

Cyclones equipped with bag in/bag out valves for 
product reconciliation 

http://www.dustcollectorhq.com/
http://info.cleanourworld.com/dust-collector-factbook-request-for-literature?utm_campaign=Bulk%20Inside%20February%202017%20E-Product%20Valves&utm_source=email?utm_source=ad
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While cyclones do not have as high removal efficiency of the 

smaller dust particles as baghouses and cartridge collectors, 

they do have high removal efficiency of 10 micron and larger.  

If additional removal is required of the exhaust air before 

venting outside (or inside the facility), a baghouse or cartridge 

collector can be used.   Since nearly all the dust is being 

collected in the cyclone inside the clean room, multiple rooms 

can be exhausted to a single larger cartridge collector, thereby 

saving capital and operating costs.  This provides the flexibility 

of multiple clean rooms with different products being vented 

to the same baghouse.  

Cyclones are low maintenance equipment.  They do not have 

any moving parts, so the only maintenance usually required is 

a periodic inspection.  Many cyclones will be constructed with 

quick connect flanges, so they can be cleaned as needed.  In 

between batches, or change of product, the cyclone can easily 

be cleaned out to remove 

contamination. 

If a local cyclone (point of use) is 

used as a pre-filter, they will 

remove most of the dust so the 

cartridge collector dust loading 

will be much lighter.  This lower 

loading will increase the 

operational life of the filters.  If a 

bag in/ bag out procedure is 

required for the filters, the 

added operational time of the 

filters will go a long way and help 

in decreasing maintenance 

expenses. 

 

 

 

Cyclone located in clean room with special 
valve for reconciliation 

http://www.dustcollectorhq.com/
http://info.cleanourworld.com/gpc-dust-collector-brochure-request
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Whether you are looking to put a new clean room in, or upgrade an existing one, installing a cyclone inside 

your clean room can increase your productivity and provide better data for reconciliation.   

The local installation will provide more accurate collection data.  This data can be used to increase 

production efficiency and provide the regulating agency with the data they request.  Local collection will 

end up saving the operation money from a decrease in lost time, lower maintenance costs and the ability 

to review the procedure and evaluate changes to increase yields.  As you can see there are many benefits 

to installing a cyclone inside your clean room. 

  

 

 

 

 

 

 

 

 

 

 

http://www.dustcollectorhq.com/
http://info.cleanourworld.com/solutions-sourcebook-request

