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I. STAFF LEVEL

The Division of Drug Analysis operated with 57 full-time
equivalent positions in FY-93. The Division has 49 full-time per-
manent employees and throughout FY-93 has employed 20 part-time
student aides from six local universities, and several guest work-

ers including consultants and high sc¢hool teachers through an
intern program.

II. PUBLICATIONS

Synthesis and Stability of Labeled PCMX

PCMX, p-Chloro-m-Xylenol, is utilized in surgical scrub anti-
septic formulations as an antibacterial agent. In high amounts,
PCMX can be toxic. The synthesis and stability of isotopically-
labeled PCMX was studied to support metabolism studies in rodents,
primates, and human hepatic cells. Deuterium and tritium labeled
PCMX were prepared and the isotope exchange reactions monitored to
determine conditions of suitable stability for metabolic studies.
This work was performed and published (1) jointly by the Division

of Drug Analysis and the FDA National Center for Toxicological
Research.

Single-Puff Albuterol MDI Analysis

Metered-dose inhaler (MDI) formulations provide a rapid and
efficient means for therapeutic drug delivery. Uniform dosing
with MDIs can be problematic given the many factors that can
influence the drug delivered from the device and, more critically,
the amount of drug substance within the proper particle size range
for efficient delivery and retention in the lungs.

The preferred procedure for determining the particle size dis-
tribution of delivered drug substance is by cascade impactor
methods. Often, however, the small dose of drug delivered in a



single MDI actuation is difficult to determine with precision at
each stage of the impactor device. It 1is further believed that

multiple actuations may alter the collection efficiency of the
cascade impactor.

In this paper (2), a highly seneitive analytical method
employing HPLC with electrochemical detection provides sufficient
sensitivity to determine with high precision and accuracy the
particle size distribution of MDI delivered albuterol from a
single actuation. Further studies are underway to ascertain the
effect of repetitive albuterol loading on the impactor plates at

each cascade impactor stage relative to drug collection
efficiency.

Niacin Dissolution Profiles

W

Niacin, a vitamin available in over-the-counter tablet and
capsule forms, has found considerable popularity as the drug of
choice for hypercholesterolemia. Several reports have implicated
high dose Niacin sustained-release formulations with liver toxi-
city.

In this study (3), appropriate conditions for monitoring the
dissolution profiles of immediate- and sustained-release Niacin
tablets and capsules are presented. This dissolution method has
been utilized to survey currently available Niacin formulations.
(See National Surveillance Program, Niacin Tablets, below.)

Chlorhexidine Digluconate Impurities

Chlorhexidine Digluconate is an antimicrobial agent utilized
in surgical scrub and dental mouth wash formulations. As part of
a study on stability of surgical scrubs formulations to the forma-
tion of potentially toxic degradation products, chlorhexidine
digluconate solutions were subjected to stress decomposition con-
ditions. Eleven related degradation products were identified and



characterized by mass spectrometry, nuclear magnetic resonance
spectrometry, and independent synthesis to confirm appropriate
structural parameters of the degradants (4). Six of the synthe-
sized impurity materials represent new compounds.

Halogenated Compound Gas Standards

A microgravimetric procedure was previously developed for the
preparation of accurate cylinder gas standards for volatile organ-
ic compounds at the part-per-billion (ppb) range. The present
study (5) evaluates the use of this procedure for preparing such
standards at the part-per-trillion (ppt) level. Using gas chroma-
tography with electron capture detection, prepared cylinder gas
standards were monitored over a three year period. Results of
these studies indicate that the gas standards are stable and
provide precise, reproducible results, even at the ppt level, for
the volatile halogenated organic compounds investigated.

III. SUMMARIES OF CURRENT PROJECTS

DRUG QUALITY ASSURANCE

ANDA Methods Validation Program

In FY 92, the Division was assigned the responsibility of
performing ANDA method validation for products manufactured in
Canada, Sweden and Switzerland. Ten ANDA method-validation pack-
ages were evaluated in FY-93.

ANDA Pre-Approval Forensic Program

In this program, samples of the generic bioequivalence lot and
innovator lot submitted for biocequivalence testing are obtained
from the ANDA applicant reserve. These samples are evaluated with
the Division’s fingerprinting protocol -- Fourier-transform infra-



red spectrometry, thermogravimetric analysis, etc. -- to validate
the approved formulation and determine if substitution of formula-
tions may have occurred. A total of 200 samples were evaluated in
FY-93. The fingerprinting results are being retained for future
validation and for incorporation into a national database of

approved drug products.
Yy

Samples from domestic generic manufacturers have been trans-
ferred to the FDA New York Regional Laboratory and the Philadel-

phia District Laboratory. Samples obtained from generic manufac-

turers in Canada, Switzerland and Sweden continue to be processed
at this Division.

NDA Pre-Approval Forensic Program

In this program, samples of the innovator clinical and pilot
lots are obtained from the NDA applicant reserve. These samples
are evaluated with the Division’s fingerprinting protocol --
Fourier-transform infrared spectrometry, thermogravimetric anal-
ysis, etc. -- to validate the approved formulation and determine
if substitution of formulations may have occurred. A total of 75
samples were evaluated in FY-93. The fingerprinting results are
being retained for future validation and for incorporation into a
national database of approved drug products.

ANDA Bioequivalence Testing Program

~ In this program, generic and innovator bioequivalence samples
are secured from contract bioequivalence laboratories and evalu-
ated with the Division’s fingerprinting protocol. The results are
compared with fingerprinting results obtained with equivalent
samples secured from the applicant’s reserve of the bioequivalence
lots to confirm proper formulation consistency. A total of 75

samples were evaluated in FY-93.




AOAC Associate Referees

Four Division chemists are AOAC Associate Referees for pro-
posed method-development projects. After the methods have been
developed and validated, full interlaboratory collaborative
studies will be conducted on the analytical methods. These
studies will be published upon completion of the projects.

USP Committee of Revision

The Division Director currently serves on the USP XXII Commit-
tee of Revision as a member of the Chemistry II Subcommittee and
chairman of the Subcommittee on General Chapters. Committee
responsibilities dealing with policy and procedures are generally
handled by the Director and Deputy Director along with analysts
with knowledge in these particular areas.

National Surveillance Program

The Division continues to be active in the CDER, Office of

Compliance drug product survey program. The following surveys
were completed.

Niacin Tablets: Orally administered Niacin, available over-
the-counter as a vitamin in immediate release and sustained re-
lease formulations, is often prescribed in higher dosage for the
control of high cholesterol. 1Incidents of 1liver toxicity have
been reported with some of the sustained release products. The
survey samples included fifty five samples from a cross-section of
manufacturers and dosage forms. All samples were submitted to
full USP compendial testing (i.e., identity, assay, and content
uniformity). All samples complied with these USP specifications.

A dissolution method was developed and validated for Niacin
oral dosage forms. Considerable variability was observed within
both the immediate release and the sustained release formulations.



Some immediate release products had dissolution characteristics
similar to sustained released product and vice versa. Methods for
determining related impurities were developed but significant
related impurities were not observed in the survey samples.

The dissolution procedure with representative laboratory
results for the survey samples has been"submitted to the USP for
consideration as a compendial method for Niacin tablets. Several
papers based on these studies have been submitted for publication.

Miconazole: This antibiotic, formulated as an ointment,
cream, or suppository, is a defined USP article. All nineteen of
the samples secured in this survey have been evaluated utilizing
the USP procedures and found to comply with the USP compendial
specifications.
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