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A major issue of concern in the formulation of an active pharmaceutical ingredient is its stability, both short

and long term. As is appropriate, the early focus is almost exclusively on the active pharmaceutical ingredient

(API): concentration, purity, and related substances that may be generated upon storage. A stability-indicating

HPLC method is developed specifically to reveal degradation products of the API upon storage. However, as

the API and its formulation are optimized, so should the storage conditions, which include the container-

closure system. According to the FDA, the container-closure system should guarantee the protection,

compatibility, safety, and performance of the drug product1. Primary packaging components refer to those

that at any time will have direct contact with the dosage form1. Often, drug product is removed from its

primary packaging and prepared for injection or infusion in plastic containers; the transfer to a secondary

container brings about additional safety and performance issues.

Leachables are compounds that migrate into the formulation from the elastomeric or plastic components, or

coatings of the container and closure system as a result of direct contact with the formulation. Extractables are

components that can be extracted from elastomeric or plastic components, or coatings of the container closure

system when in contact with appropriate solvent(s)2. At the appropriate time in the development of the

formulation, both extractables and leachables testing should be executed. Extractables testing will evaluate the

introduction of chemicals into a solution under aggressive conditions, which may vary temperature, solvent, or

duration. Extractables may represent a potential worst case scenario. Leachables testing will also evaluate the

introduction of chemicals into a solution, but study conditions are selected that mimic those intended for

normal storage of the product and are monitored during the product’s shelf life.

A typical initial container choice is a clear Type 1 glass vial. Although Type 1 glass does not eliminate the need

for extractables testing, the use of plastic containers requires a more thorough investigation as plasticizers,

stabilizers, monomers, lubricants, or antioxidants may be incorporated into its manufacturing. However,

plastic packaging offers significant advantages over glass, such as cost, contribution to overall product weight,

and impact resistance; the potential overall value of plastic packaging may well be worth the cost of extractable

testing. Extractables may not arise exclusively from the container-closure configuration, but during drug

product manufacturing. Careful and systematic extractables characterization reveals the identity, quantity,

and source. In contrast to extractables, a leachable chemical may migrate into the drug product upon storage.

Leachables may be extractables or not, but a thorough characterization of extractables likely provides the best

foundation for long-term leachable studies.

Containers for parenteral medications should not interact with the formulation, either physically or chemically.

An example of physical interaction is the adsorption of the API to container walls. In this situation,

administrable API concentration is reduced but purity is not likely to be affected by such a mechanism.

NEW ENGLAND PDA NEWSLETTER



However, a chemical interaction may induce degradation or leach chemicals from the container into a solution.

Typically, chemicals that are leached from the container are not detected in methods used to characterize the

fill solution itself. Leached chemicals may go undetected unless specific tests are executed to determine their

presence. Because of the sensitivity and specificity of mass spectrometry (MS), coupling MS to liquid or gas

chromatographic (LC or GC) methods provides a definitive and effective tool for identifying unknown

impurities and degradation products3, as well as leachables and extractables. It is an oversimplification when

desirable drug recovery and purity data are used as the exclusive indicator of compatibility between the

formulation and the container.

Because of sensitivity in certain groups (neonates, pregnant women, dialysis patients) di-ethylhexyl-phthalate

(DEHP), a plasticizer used to make polyvinyl chloride and present in PVC-based products, is of particular

concern. As DEHP is not chemically linked to PVC, it may be a likely leachable. Although PVC is not a

common plastic for drug product storage, it commonly encountered in IV-based solutions and infusion tubing

sets. A caution in the analysis of leachable chemicals however is that MS instrumentation may be plumbed

with plastic tubing that can contribute background levels of DEHP. An additional caution is that acetonitrile,

commonly used as a mobile phase component, can extract DEHP. Therefore, it is important to have

background levels of DEHP characterized to ensure that detected amounts are not improperly assigned to the

drug product or its interaction with administration equipment.

The storage and delivery systems selected for a drug product should guarantee safe, reproducible, assured

delivery of the intended drug product, without anything “extra” introduced.
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PRESIDENT’S MESSAGE : NEPDA 2007 Recap and Beyond By Louis Zaczkiewicz, NEPDA President

This has been a great year for the NEPDA and the PDA with increased involvement by members and sponsors

during our focus on the PDA’s Technical Reports: Chromatography Validation (TR14), Cold Chain

Management (TR39), Sterilizing Filtration (TR26 & TR40), Project Portfolio Management and Steam

Sterilization (TR1). Our speakers included Stephen M. Notarnicola, PhD; Susan J. Schniepp; Sarvang Mishra;

Henry Ames; Jerold Martin; Leesa McBurnie; Dan Stavola; Donald J. Drew and Michael Finger. We had facility

tours of Charles River Laboratories, Sypris Test and Measurement Laboratory and Millipore. Our meetings

have been sponsored by Masy Systems, The Chisholm/Pall Corporation, CSSC, Blue Stream Laboratories,

Associates of Cape Cod, Sensitech, World Courier, High Purity New England/Meissner, Millipore, Sartorius,

Hyaluron Contract Manufacturing, Rapid Micro Biosystems, Getinge Inc., Process Control Solutions,

Commissioning Agents Inc., GE Industrial Sensing and SGS – Life Science Services. Because of the gracious

support of these sponsors, we’ve been able to add free appetizers and a complimentary drink for 3 of our

dinner-meetings.

We have a great planning committee: Jerry Boudreau, President-Elect; Rusty Morrison, Treasurer; Melissa

Smith, Secretary; Myron Dittmer, Member-at-Large, Bruce Rotker, Member-at-Large, Maryellen Brown, Mark

Staples, Kim Rauenzahn, Göran Bringert, Mark Sitcoske, Sarvang Mishra, Michael Fried, Shawn Kinney, Peter

Harris, James Butler, Jim Morris and Monique Sprueill. We are especially thankful to Hyaluron Contract



Manufacturing for hosting all of our business meetings.

We published 4 chapter newsletters and introduced a sponsorship program for them. We’ve introduced greatly

reduced pricing for active college students and unemployed or retired PDA members. We have introduced

credit card registrations and remodeled our chapter website with the awesome work of the PDA global office

staff of Ta-Mela Jeffries, Hassana Howe, Nahid Kiani and volunteer Henry Kwan.

The PDA is introducing many new and revised technical reports that members automatically receive. They are

also increasing membership value by providing members with a new benefit: the “International

Pharmaceutical Quality” journal. This is in addition to the enhanced web features of the PDA Connector

online, PDA Letter in print and online, discussion and technical support group opportunities, education

courses both at TRI and online, student programs and PDA conferences (Annual, FDA and Pre-filled Syringe).

So how do we top that? Look forward to meetings on Process Validation on January 9, Aseptic Fill Simulation

with a tour of the Massachusetts Biologics Laboratory on March 12, Environmental Monitoring and Validation

of Isolators along with a tour of the Baker Company on May 16 [special Friday meeting so that you could

consider staying up in Maine for an extra day or so], and meetings on September 10 and November 12 with

topics to be determined. At our September event, we will be having our chapter elections.

We are putting together some new programs for which we could use help. We are planning on helping at the

Massachusetts Science Fair and present monetary awards to the science projects that best fit with the PDA

focus. We hope to have the winner present at one of our subsequent dinner meetings. We also are developing a

relationship with the Middlesex Community College to help their students become involved in the PDA. Here

we could use some help with employment opportunities for the students who complete their biotechnology

program.

As always, if you want to help with the programs listed or have some great ideas for new ones, feel free to

contact one of the planning committee members or myself.
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