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             Study: Up to 90 percent of U.S. banknotes contain traces of cocaine
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Traces of cocaine are found in up to 90 percent of banknotes in many large U.S. cities, a new study reports. Credit: The American Chemical Society
Click here for high-resolution version



WASHINGTON, Aug. 16, 2009 — You probably have cocaine in your wallet, purse, or pocket.  Sound unlikely or outrageous? Think again! In what researchers describe as the largest, most comprehensive analysis to date of cocaine contamination in banknotes, scientists are reporting that cocaine is present in up to 90 percent of paper money in the United States, particularly in large cities such as Baltimore, Boston, and Detroit. The scientists found traces of cocaine in 95 percent of the banknotes analyzed from Washington, D.C., alone. 
Presented here today at the 238th National Meeting of the American Chemical Society, the new study suggests that cocaine abuse is still widespread and may be on the rise in some areas. It could help raise public awareness about cocaine use and lead to greater emphasis on curbing its abuse, the researchers say. 
The scientists tested banknotes from more than 30 cities in five countries, including the U.S., Canada, Brazil, China, and Japan, and found “alarming” evidence of cocaine use in many areas. The U.S. and Canada had the highest levels, with an average contamination rate of between 85 and 90 percent, while China and Japan had the lowest, between 12 and 20 percent contamination. The study is the first report about cocaine contamination in Chinese and Japanese currencies, they say.

“To my surprise, we’re finding more and more cocaine in banknotes,” said study leader Yuegang Zuo, Ph.D., of the University of Massachusetts in Dartmouth. 

Zuo says that the high percentage of contaminated U.S. currency observed in the current study represents nearly a 20 percent jump in comparison to a similar study he conducted two years ago. That earlier study indicated that 67 percent of bills in the U.S. contained traces of cocaine.  

“I’m not sure why we’ve seen this apparent increase, but it could be related to the economic downturn, with stressed people turning to cocaine,” Zuo says. Such studies are useful, he noted, because the data can help law enforcement agencies and forensic specialists identify patterns of drug use in a community.

Scientists have known for years that paper money can become contaminated with cocaine during drug deals and directly through drug use such as snorting cocaine through rolled bills. Contamination can spread to banknotes not involved in the illicit drug culture because bills are processed in banks’ currency-counting machines. 

Previous studies on cocaine in banknotes, however, had several drawbacks. They often were based on sampling only a small number of banknotes, for instance. Some tests destroyed the currency.

In the new study, Zuo and colleagues describe use of a modified form of a standard laboratory instrument termed a gas chromatograph-mass spectrometer. It allows a faster, simpler and more accurate measurement of cocaine contamination than other methods, without destroying the currency. The researchers used the method to analyze banknotes of several different denominations from the five countries surveyed.

The U.S. had the highest levels. The scientists analyzed a total of 234 banknotes from the U.S. and found that up to 90 percent of the banknotes contain traces of cocaine. Amounts ranged from .006 micrograms (several thousands of times smaller than a single grain of sand) to over 1,240 micrograms of cocaine per banknote (about 50 grains of sand). For comparison: A grain of sand weighs approximately 23 micrograms; there are one million micrograms in a gram and 28 grams in an ounce. 

The scientists collected U.S. banknotes from 17 U.S. cities and found that larger cities like Baltimore, Boston, and Detroit had among the highest average cocaine levels. Washington, D.C., ranked above the average, with 95 percent of the banknotes sampled contaminated with the drug. The lowest average cocaine levels in U.S. currency appeared in bills collected from Salt Lake City. 

The researchers studied 27 banknotes from Canada and found that 85 percent were contaminated with cocaine, with amounts ranging from 2.4 micrograms to over 2,530 micrograms of coke per banknote. The researchers analyzed 10 banknotes from Brazil and found that 80 percent were contaminated with cocaine, still high but lower than the U.S. and Canada.

China and Japan had the lowest levels. The researchers analyzed 112 banknotes from China and found that about 20 percent were contaminated with cocaine. Of the 16 banknotes analyzed from Japan, only about 12 percent were contaminated with cocaine, the researchers say. 

Despite the high percentage of cocaine-contaminated banknotes, Zuo points out that the amount of cocaine found on most notes was so small that consumers should not have any health or legal concerns about handling paper money.

“For the most part, you can’t get high by sniffing a regular banknote, unless it was used directly in drug uptake or during a drug exchange,” Zuo said. “It also won’t affect your health and is unlikely interfere with blood and urine tests used for drug detection.”  This study was partly funded by the University of Massachusetts-Dartmouth. 
The American Chemical Society is a nonprofit organization chartered by the U.S. Congress. With more than 154,000 members, ACS is the world’s largest scientific society and a global leader in providing access to chemistry-related research through its multiple databases, peer-reviewed journals and scientific conferences. Its main offices are in Washington, D.C., and Columbus, Ohio.

# # #

— Mark T. Sampson

The poster on this research, ANYL 141, will be presented from 7:00 p.m. to 9:00 p.m., on Sunday, August 16, at the Walter E. Washington Convention Center, Hall D, during the “General Posters”  session.

Yuegang Zuo, Ph.D., is a professor in the Department of Chemistry and Biochemistry & the School of Marine Science and Technology at the University of Massachusetts-Dartmouth in North Dartmouth, Mass. 
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The poster on this research, ANYL 141, will be presented at 7:00 PM, Sunday, August 16, 2009, during the symposium, "General Posters." 

ANYL 141
Examination of cocaine contamination in U.S., Brazilian, and Chinese banknotes 
Program Selection: Division of Analytical Chemistry
Topic Selection: General Posters
Lead Presenter's Email: yzuo@umassd.edu

Y. Zuo1, yzuo@umassd.edu, Zhao Luo1, Yang Yang1, Zhuo Zhu1, Kai Zhang1, Jingping Wu1, Christophe Rego1, and Y. Deng2, dengy@umd.umich.edu. (1) Department of Chemistry and Biochemistry, University of Massachusetts Dartmouth, 285 Old Westport Road, North Dartmouth, MA 02747, Fax: 508-999-9167, (2) Department of Natural Sciences, University of Michigan-Dearborn, 4901 Evergreen Road, Dearborn, MI 48128 

Abstract 

Cocaine is one of the most commonly abused illicit drugs in the world. In the United States alone, 6 million people report using cocaine annually on a regular basis, consuming between 259 and 447 tons of cocaine at a cost of $35-70 billion. In this study, a simple, non-destructive and accurate capillary GC method has been developed for determination of cocaine on various denominations of U.S., Brazilian and Chinese banknotes. The method comprises a fast ultrasonic extraction using water as a solvent followed by a SPE with a C18 cartridge or a liquid-liquid extraction clean-up process and capillary GC-MS separation, identification and quantification. This non-destructive analytical method has been successfully applied to determine the cocaine contamination in U.S., Brazilian and Chinese banknotes of all denominations. Standard calibration curve was linear over the concentration range from the limit of quantification (2.00 ng/mL) to 100 µg/mL and the RSD < 2.0%. Cocaine was detected in 90 percent of the circulated banknotes collected in the United States, 80 percent in Brazil, and 20 percent in China in amounts ranging from ~0.006 micrograms to 1,240 microgram per note. On average, $5, 10, 20 and 50 denominations contain higher amounts of cocaine than $1 and 100 denominations of U.S. banknotes. 



Researcher Provided Non-Technical Summary 

Briefly explain in lay language what you have done, why it is significant and what are its implications (particularly to the general public)
The presence of cocaine on US paper currency has been known for a long time. Banknotes become contaminated during the exchange, storage and abuse of cocaine. The analysis of cocaine on various denominations of paper currency in the general circulation can provide law enforcement circles and forensic epidemiologists objective and timely information on epidemiology of illicit drug use and on how to differentiate money contaminated in the general circulation from banknotes used in drug transaction. A simple, non-destructive and accurate capillary gas chromatographic method has been developed for determination of cocaine on various denominations of US, Brazilian and Chinese banknotes in this study. The method comprises a fast ultrasonic extraction using water as a solvent followed by a solid-phase extraction clean-up process with a C18 cartridge and capillary gas chromatography separation, identification and quantification.  This non-destructive analytical method has been successfully applied to determine the cocaine contamination in US, Brazilian and Chinese paper currency of various denominations. Standard calibration curve was linear over the concentration range from the limit of quantification (2.00 nanogram per milliliter) to100 microgram per mililiter and the relative standard deviation is less than 2.0%. Cocaine was detected in about 90 percent of the circulated banknotes collected in the United States, 80 percent in Brazil and 20 percent in China in amounts ranging from ~0.006 micrograms to 1,240  microgram per note. On average, $5, 10, 20 and 50 denominations contain higher amounts of cocaine than $1 and 100 denominations of US banknotes. 

How new is this work and how does it differ from that of others who may be doing similar research?
The presence of cocaine on US and European paper currency has been known for a long time. However, few measurements of the drug have been made in other countries’ paper currency. Here, we reported the first observation of cocaine contamination in Chinese banknotes. Our results have also indicated that the average amount of cocaine per banknotes in general circulation generally reflects the extent of drug abuse in the region. In addition, this study used a non-destructive method to extract cocaine from paper currency. 

Special Instructions/feedback: of the research group be available in Washington to talk with the news media to elaborate on your research and answer questions. 

Y. Zuo
Department of Chemistry and Biochemistry
University of Massachusetts Dartmouth
285 Old Westport Road
North Dartmouth, MA 02747
Phone Number: 508-999-8959 
Fax Number: 508-999-9167 
Email: yzuo@umassd.edu 

Bottom of Form

Bottom of Form

SUMMARY:

You might be carrying cocaine in your wallet or purse without even knowing it. In what researchers say is the largest, most comprehensive analysis to date of cocaine contamination in banknotes, scientists are reporting that cocaine is present in up to 90 percent of the banknotes collected in the United States, particularly in large cities such as Baltimore, Boston, and Detroit. The study is scheduled for presentation in August at the 238th National Meeting of the American Chemical Society, held in Washington, D.C.
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