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Some Opening Thoughts
The objective isn’t constant.

ISO 5 (Class 100) - ISO 8 (Class 100 000)ISO 5 (Class 100) ISO 8 (Class 100,000)
Aseptic  -> Classified -> Controlled, unclassified

The frequency and extent of treatmentThe frequency, and extent of treatment 
should vary with the objective.  
Th th d tt h t tThe methods are pretty much constant.
The objective is usually non-absolute.



Some Cleanroom Realities
A good facility design is essential. Poorly 
conceived and/or poorly maintainedconceived and/or poorly maintained 
facilities are more difficult to maintain at 
the desired conditions.the desired conditions.
Within a single facility the differences 
between classifications may come down tobetween classifications may come down to 
single factor – differing amounts of clean 
air supplied to the environmentair supplied to the environment.  
There are more air changes in the higher 
l ified oomclassified rooms.



More Cleanroom Realities
HEPA filters in different environments all 
have the same efficiency.have the same efficiency.
Cleanroom construction differences in 
different classes greatdifferent classes great.

Walls and floors are often identical.

Th ’ b i t th t hilThere’s one basic aspect that while 
universal is sometimes all too often 
f tt th d t b lforgotten - they are supposed to be clean.
It’s not just the room, you have to address 
every surface and item in it as well!



An Extreme Example



What does your cleanroom look like?

What should your cleanroom look like?



The Processes



Sanitization – Loosely Defined
Practices utilized to control microbial 
populations on materials and surfaces.populations on materials and surfaces.
Cover a broad range of processes

Routine disinfection of cleanroomsRoutine disinfection of cleanrooms.
In response to microbial excursions.
Processing of materials into cleanrooms..
Bioburden reduction prior to sterilization.
For equipment incompatible with 
sterilization.



Disinfect or Sanitize or Sterilize?
The distinction between these processes is not 
great.g
All of the agents will kill vegetative cells (disinfect 
/sanitize), and many of them will also destroy 
resistant spores under the appropriate conditions 
(sterilize).  
Limitations of use, application methods, process 
time, etc may reduce the effectiveness of the 
agentagent.
Thus we use the term sanitize, rather than 
sterilize to describe the treatment processsterilize to describe the treatment process 
regardless of what agent is used.



How Effective are Sanitizers?
Many of these agents are lethal to all 
organisms including spores.organisms including spores.
Limitations in how they are applied reduces 
their effectivenesstheir effectiveness.
The more manual the delivery process the 
l ff ti th t t tless effective the treatment.
In highly automated systems, these agents 
will sterilize!



Sterilization - Sanitization
The difference between these process 
relates to:relates to:

Level of documentation provided by the 
process / treatment.process / treatment.
Ability to define, measure and control key 
operating parameters.p g p

A lethal agent used with inadequate 
controls cannot be confirmed ascontrols cannot be confirmed as 
sterilization process.



The Agentsg



The Ideal Agent 
Broad spectrum: wide antimicrobial spectrum
Fast acting: a rapid kill
N t ff t d b i t l f tNot affected by environmental factors
Nontoxic: should not be irritating to the operator
Non-corrosive: should not corrode / erode materialsNon corrosive: should not corrode / erode materials
Easy to use with clear label directions
Odorless 
Economical 
Soluble
Solubility: should be soluble in waterSolubility: should be soluble in water
Stability: should be stable in concentrate and use-dilution
Cleaner: should have good cleaning properties
Environmentally friendly:
Actually exists Adapted from Molinari, 1987



Agent Comparison Table



Controlling the Agents
Control like a raw material,

Specifications, release, labeling, storage, etc.p , , g, g ,
FIFO

Filter to sterilize if not purchased sterile.
Follow manufacturers directions on storage, and 
application (if available).
Label all containers with date of preparation when 
making dilutions.
Store properly to preserve shelf life, protect 
workers as required.
Be aware of safety concerns at all times



The Execution



Process Essentials
Every antimicrobial process relies on similar 
conceptsconcepts

The concentration of the agent 
Its ability to penetrate to the targetIts ability to penetrate to the target
The duration of exposure / contact time
The presence of humidity (usually easy)The presence of humidity (usually easy)

The operator plays a major role in ensuring 
th t th f lfill d i d tthat these are fulfilled in order to 
accomplish the desired effect.



An Oft Forgotten Aspect
To properly decontaminate a cleanroom, it 
is always preferable to start with a cleanis always preferable to start with a clean 
room!

Remove soil and product residuesRemove soil, and product residues
This process should reduce particles as well. 

Remove anything that doesn’t have to beRemove anything that doesn t have to be 
there.  Storage should be in lower classified 
environmentsenvironments.
Clean before you decontaminate, not all 

t t t il d tagents can penetrate soil or product 
residues.



Operator Impact
The operator performing the process might 
slough off enough organisms on previouslyslough off enough organisms on previously 
treated surfaces that the efficacy of the 
agent performance can be questioned.agent performance can be questioned.  
Thus organisms are found on the surface 
after the process.after the process.
This can happen regardless of the agent’s 
effectiveness against the microbialeffectiveness against the microbial 
population.
The mo e diligent the o ke the mo eThe more diligent the worker, the more 
likely this may be!



The Solution or The Problem?



How to Disinfect the Surface
Always start with clean surfaces.
Remove any items that cannot be treatedRemove any items that cannot be treated.
Apply from top down.

Ceiling, walls, equipment, then floor.

Overlap strokes or passes minimally.
Use 2- or 3- bucket system to prevent 
recontamination. 
Allow sufficient residence time. 
Removal of agent may be requiredRemoval of agent may be required.



How to Disinfect the Room
Start with the ceiling (if it’s scheduled).
The critical environment within the roomThe critical environment within the room 
starting at the top as well.  Curtains & 
barriers on the insidebarriers on the inside.
The walls, doors, windows, curtain & 
b i t l d ll tlbarrier externals and all permanently 
installed items in the room. Remove all 
it f f bi t & h litems from surfaces , cabinets & shelves.  
Treat the shelves empty, and then the 
item the e epl editems as they are replaced.
Last the floors.



How to Disinfect the Facility
Work from the cleanest environments out 
towards those of lower classification.towards those of lower classification.
The frequency of decontamination can vary 
with the criticality of the environmentalwith the criticality of the environmental 
use.
E if h ’t b d fEven if a room hasn’t been used for 
production it still needs to be 
d t i t ddecontaminated.
Start with fresh materials in each room to 
avoid spreading contamination.



The Acceptance Criteria?
Surfaces should consistently meet the 
expected environmental limits of FDA &expected environmental limits of FDA & 
EMA.
Decontamination in airlocks & pass-Decontamination in airlocks & pass-
throughs has been validated, but the 
criteria vary widelycriteria vary widely.  
To expect these processes to sterilize is 
lik l i th t llikely excessive, the process controls are 
robust enough to assure that.



The Trouble SpotsThe Trouble Spots



It’s Largely a Manual Process
The effectiveness of the process is largely 
dependent upon the diligence of thedependent upon the diligence of the 
personnel executing it.
Delegating this critical activity to the mostDelegating this critical activity to the most 
recent hire or outsourcing may be 
counterproductivecounterproductive.
The task should not be rushed, performed 
h h dl id d i t thaphazardly or considered unimportant.



Rotation of Disinfectants
There is no reason to rotate among 2 
or more non-sporicidal agents.or more non sporicidal agents.
Microorganisms cannot develop resistance 
to disinfectants they way they can toto disinfectants they way they can to 
antibiotics. It’s recontamination during 
decontamination or samplingdecontamination or sampling.
Use a sporicide as needed and sparingly 
d tdue to: 

Corrosive action on surfaces & materials
Concerns for worker safety



Validation of Disinfection
Room & equipment surface treatments –
demonstrated by environmental results.demonstrated by environmental results.
Component entry

By sampling post treatment against y p g p g
environmental limits.
By spiking pre-treatment & sampling post-
process.

Spike of USP microbial panel
Spike of environmental isolates (bioburden?)Spike of environmental isolates (bioburden?)
Using a resistant sporeformer is over the top



Some Quick Tips
Detection of mold means there’s excess water 
somewhere even if it is not visible.
Frequent detection of spores means you need to 
increase the frequency of sporicide use.
You may need to decontaminate gown rooms, air 
locks and pass-throughs more frequently than the 
rest of the facility.
The ceilings may need cleaning only infrequently, 

t h th i ht b d t (iexcept where they might become dusty (i.e., 
compounding, weighing areas.) in which case 
they should be cleaned and decontaminated afterthey should be cleaned and decontaminated after 
each use.
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Thank You for Your Attention!

Questions?Questions?
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