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Background

Donepezil is a cholinesterase inhibitor that is commonly used to ameliorate the symptoms of
Alzheimer disease (1). Because the high cost of this drug can be a burden to patients,
consumers often purchase a generic form online from pharmacies based in Canada.

Objective

To measure the content of donepezil in tablets purchased from the United States and Canada
and to compare the measured dose with the labeled dose.

Methods

We purchased brand-name donepezil tablets (Aricept, Eisai, Woodcliff Lake, New Jersey).
We also purchased brand-name donepezil tablets from a hospital pharmacy in China in a
package labeled “Eisai, China.” Using an Internet search engine, we selected 3 drugstores in
Canada on the basis of high frequency of their appearance in our search. These Web sites
listed donepezil as “generic.” We placed 5 prescription orders at these stores between March
2010 and September 2010 and received packages from India that contained tablets
manufactured by Cipla, an Indian pharmaceutical company. We could not determine
whether the tablets were packaged by Cipla or another company, a practice that is not
unusual in some Asian countries.

We measured the dose of donepezil in tablets using high-performance liquid
chromatography following the procedures of the U.S. Pharmacopeia (2) with a donepezil
standard that we obtained from AstaTech (Bristol, Pennsylvania).

Findings

The ultraviolet spectra on high-performance liquid chromatography of all tablets from the
United States, China, and Canada were similar to the donepezil standard, which indicated
that the tested samples had the same chemical structure. Donepezil tablets purchased from
the United States and China contained the dose that was on the label (99.6% and 101.0%,
respectively). In contrast, the 5 orders of generic donepezil tablets from Canada contained
only 58.4% to 67.1% of the dose on the label (P < 0.01, paired t test) (Table).
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Discussion

Dose differences of the size that we found might have clinical consequences. For example, a
dose of 5 to 10 mg of donepezil per day is used to treat mild to moderate Alzheimer disease.
In 2010, the U.S. Food and Drug Administration (FDA) approved a donepezil dose of 23 mg
per day for treatment of moderate to severe Alzheimer disease, but only after patients had
been taking 10 mg daily for at least 3 months (3). A patient who received a labeled dose of
10 mg of donepezil per day for 3 months that was purchased from Canada could have been
receiving only 6.3 mg per day. It is unknown whether a transition from 6.3 mg to 23 mg
daily induces more adverse drug effects than a transition from 10 mg to 23 mg daily.

Generic drugs approved by the FDA are essentially identical to the brand-name drug in dose,
strength, route of administration, safety, efficacy, and intended use (4). They must be
bioequivalent, meaning that the ratios of generic to brand-name drug that compare the
medications must be within the CI of 0.80 to 1.25 for the maximum plasma concentration of
the drug and the area under the plot of drug plasma concentration against time after drug
administration. The ratio is typically very close to 1.00; however, these assurances are not
provided unless the FDA approves the drug. The donepezil we analyzed that was
manufactured by Cipla was not FDA-approved.

In the past 10 years, medications have become more accessible for purchase from foreign
countries via the Internet. Many consumers in the United States cross the border to purchase
medications from Canada and other countries for economic reasons (5). We found
remarkable dose differences between donepezil tablets from the United States compared
with those from Canada, which increases the possibility that similar dose differences also
exist in other drugs. As a result, we believe that drug quality deserves more attention from
patients and their families, healthcare professionals, and regulatory authorities.
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