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290 STERILE DRUG PRODUCTS: FORMULATION, PACKAGING, MANUFACTURING, AND QUALITY

Figure 19-10 FPS1 automatic monoblock ampoule filling and sealing machine. Source: Courtesy of Cozzoli
Machine Company.

To prevent decomposition of a product, it is sometimes necessary to displace the air in the
space above the product in the ampoule with an inert gas. This is done by introducing a stream of
the gas, such as nitrogen or carbon dioxide, during or after filling with the product. Immediately
thereafter the ampoule is sealed before the gas can diffuse to the outside. This process should
be validated to ensure adequate displacement of air by the inert gas in each container.

Vials and bottles are sealed by closing the opening with a rubber closure (stopper). This
must be accomplished as rapidly as possible after filling and with reasoned care to prevent
contamination of the contents. The large opening makes the introduction of contamination much
easier than with ampoules. Therefore, during the critical exposure time the open containers
should be protected from the ingress of contamination, preferably with a blanket of HEPA-
filtered laminar airflow.

The closure must fit the mouth of the container snugly enough so that its elasticity will
seal rigid to slight irregularities in the lip and neck of the container. However, it must not fit
so snugly that it is difficult to introduce into the neck of the container. Closures preferably are
inserted mechanically using an automated process, especially with high-speed processing. To
reduce friction so that the closure may slide more easily through a chute and into the container
opening, the closure surfaces are halogenated or treated with silicone. When the closure is
positioned at the insertion site, it is pushed mechanically into the container opening. When
small lots are encountered, manual stoppering with forceps may be used, but such a process
poses greater risk of introducing contamination than automated processes. This is a good test
for evaluation aseptic operator aseptic techniques, but not recommended for any product filling
and stoppering.

Container–closure integrity testing has become a major focus for the industry because of
emphasis by regulatory agencies. Container–closure integrity measures the ability of the seal
between the glass or plastic container opening and the rubber closure to remain tight and fit
and to resist any ingress of microbial contamination during product shelf life. This topic will be
thoroughly discussed in chapter 30.

Rubber closures are held in place by means of aluminum caps. The caps cover the closure
and are crimped under the lip of the vial or bottle to hold them in place. The closure cannot
be removed without destroying the aluminum cap; it is tamperproof. Therefore, an intact
aluminum cap is proof that the closure has not been removed intentionally or unintentionally.
Such confirmation is necessary to ensure the integrity of the contents as to sterility and other
aspects of quality.




