plied with 0.1 µ filtered blow air. Molding is in an ISO Class 5 (class 100)
environment and capped containers are packaged in an ISO Class 7 (class
10,000) cleanroom.
The environment is cleaned and re-validated weekly
and when a machine intervention, such as a mold
change, occurs.

Are Sterile Bioprocess Containers A
Source Of Particulate Contamination?

PharmaTainer products are validated to meet the USP
788 standard. The USP 788 claim is maintained
through a compliance program of frequent cleaning,
maintenance and continuous monitoring.

http://biofluidfocus.com/are-sterile-bioprocess-containers-a-source-of-particulate-contamination

PharmaTainer bottles and carboys are available in
polycarbonate and polyethylene terephthalate (PET) in
sizes from 125 mL to 20 liters. They can also be customized with tubing assemblies for process sampling
and other applications.

We suggest that containers which are not produced to a recognized
standard of cleanliness are a potential source of contamination.’
This article discusses why this is a problem for biopharmaceutical
and vaccine manufacturers, the nature and source of possible contaminants, and a readily available solution.

Read more about PharmaTainer products at PharmaTainer Single Use carboys-bottles and PharmaTainer™ Validation Information.

Sterile, ready-to-use bottles and carboys used in biopharma are assumed by many to be clean. Is this assumption valid? The graph shows
liquid particle analysis of sterile ‘ready- to-use’ bottles from a wellknown manufacturer. Test articles consisted of 120 each of PET and PC
bottles and are shown in the chart vs. the USP 788 limit. As can be seen
these bottles do not meet the USP 788 criteria for Particulate Matter in
Injections. Any solution stored in such bottles will be contaminated by
this particulate and may require further processing to
meet the USP 788 standard.

.

Rigid bioprocess containers
are typically molded in ‘controlled’ but uncharacterized
environments. Some manufacturers recognize the need
to reduce environmental contamination, but choose to
avoid the cost of certifying
controlled environments. This
means these ‘controlled’ environments are not monitored
or held to any standard. The
cleanliness of containers produced under these conditions
is therefore unknown.
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Why Is This A Problem For Manufacturers?

Overall, product cleanliness is impacted by:

Production runs for sterile single use bottles are often as short as one to
two weeks depending on the popularity of the container. Mold changes
between production runs are necessarily dirty activities that impact the
controlled environment. After each mold change and cleaning, recertification of the environment would be necessary, with the associated expenses
of testing and extended downtime for the production line. Many manufacturers consider such costs prohibitive.

● The environment for container molding and capping;

Container molders, like other manufacturers, wish to use their existing
equipment and facilities and avoid new investment whenever possible.
This leads to compromises in the choice of processes, environment and
employee training. For example, extrusion blow molding (EBM) is commonly used to mold containers because the cost of manufacture is low. Also
EBM is an old process many established molders have EBM molding
machines already. Unfortunately EBM processing generates significant
particulate and is not amenable to clean production. One should expect
high particulate levels and other manufacturing flaws in EBM containers.
See EBM vs. ISBM: For Bottles

● The level of machine, mold and facility maintenance;

Many molders produce a variety of products on the same equipment for
dissimilar markets; products that may have different cleanliness requirements. The standard process environment for multipurpose molders is for
non-sterile, non-clean production. Manufacture for clean-sterile products
is an exception to general practice in these facilities. This can produce
confusion for machine setup technicians and operators who may fail to
implement procedures necessary for clean production.
Ideally, equipment choice, configuration and facilities should be dedicated
and optimized for molding of clean products for sterilization.

Where Does Particulate Come From?
Particulate matter consists of mobile, random extraneous substances
from a variety of sources. Corrugate and plastic particulate are common, but we have seen other materials including talc, debris from cap
liners, glue and even hair!
Contaminants also arise directly from the molding process; EBM is
especially prone to generation of particulate. Necks are cut rather than
injection molded and there is frequently a trimming/finishing operation
associated with the neck and ‘tail’ (extra plastic at the bottom of the
container). EBM containers are prone to “flash” and “stringing” around
the neck and seal area of the bottle. This can often be found as
particulate in containers. In addition, high pressure air, used to form
containers in all molding operations, can be a source of contamination
if not filtered to a level meeting particulate standards.

● Component storage conditions for items not immediately
used and packed;
● Cleanliness of the packaging environment;
● Effectiveness of housekeeping and cleaning protocols;

● The effectiveness of personnel training.

The Implication Of Particulate In Your
Production Process
Introduction of particulate into a biopharmaceutical or vaccine manufacturing process should be avoided. GMP dictates that all possible steps should
be taken to prevent particulate contamination instead of relying on contamination removal during final processing. The presence of particulate,
due to its random nature, indicates poor process definition
and lack of control over the production process.
At a worst case, particulate contamination could put patient
health at risk. More likely, it could lead to a costly production shut-down and a time-consuming investigation by internal or by external agencies; potentially even a product
recall. The financial risks are severe.

Cost, Benefit And Risk
Sterile, ready-to-use containers have proven a successful
alternative to in-house cleaning and sterilization of containers but they still pose a significant risk. Certified clean,
sterile containers are available at negligible costs when
compared to the risks associated with uncertified clean
containers.

USP 788 Certified Containers Reduce Risk
Of Contamination
Minimize the risk of contaminating your products and possibly compromising patient health. We suggest using sterile
ready-to-use containers that meet the USP 788, JP and EP criteria with
respect to acceptable particulate levels. Foremost among choices for rigid
containers is the PharmaTainer™ product line from Cellon, (www.cellon.lu).
Execution of the PharmaTainer concept was new from bottom to top to be
best-in-class. Cellon built a new, modern facility, exclusively to make
single use products for use by biotech manufacturing. All containers are
produced on state-of-the-art stretch blow molding (ISBM) machines, sup-

