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Welcome to USP 



USP’s Mission 

• To improve global health through public 
standards and related programs that help 
ensure the quality, safety, and benefit of 

medicines and foods. 



Disclaimer 
• All comments are my personal 

observations on the subject and  do 
not represent USP view 



Growing trend of intentional adulteration  2 

3 
Recent examples of Intentional adulteration  
domestically and internationally 
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Background  information on adulteration 1 

Brief Outline of my Presentation 

Efforts being made  by USP and other Organizations  
to keep adulterated products from entering the market   



Adulteration 

• Intentional adulteration is define as the fraudulent, 
substitution or  addition of a substance in a 
product for the purpose of increasing the apparent 
value of the product or reducing the cost of its 
production, i.e., for economic gain. 

 
• Simple definition: 
  Reducing the purity of an article by the 

 addition of a foreign or inferior substance 
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Adulteration in the 1st Century CE  
– per Dioscorides 

Dioscorides noted that frankincense (Boswellia sacra,  
Burseraceae) when burned was easily flammable, and  
the smoke was clear with a pleasant fragrance.  
Dioscorides’ Materia Medica provides 40 adulteration examples,  
     30 including methods of detection: 
 
 

 
 



Between June and September 1990, 47 children died at Jos University Teaching Hospital, Nigeria 
from ingestion of paracetamol syrup adulterated with diethylene glycol 



Jos 



 
 
 

CONTAMINATION 
Other foreign matters 
Microbial/mycotoxins 

 
 

SUBSTITUTION -  
Accidental/inadvertent 
      Other plant species 
       Other plant parts 
 

ADULTERATION  
-  Intentional 

ADULTERATION  
 Affects Botanical products quality 



• Can potentially lead to 
– Unsafe products and herbs 
– Treatment failure 
– Serious side effects to death 

• “Manufacturers, distributors, importers and others in the 
supply chain of dietary supplements are responsible for 
ensuring that their products comply with the statutes and 
regulations FDA enforces.” 
– FDA Letter to Dietary Supplement Manufacturers, Dec. 2010.  

 

Adulteration 



High Risk Categories of HMPs 

• Sports Supplements (major) 
• Weight Loss Supplements (major) 
• Men’s Virility (ED) Supplements (major) 
• Blood Sugar Support Supplements (growing) 
• Mood/Well Being Supplements (re-emerging) 
• Sleep Aid Supplements (re-emerging) 
• Cardiovascular Support Supplements 
• Nootropics (cognitive support) Supplements 
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Drinks and dietary supplements containing 
aloe vera are increasingly popping up at 
online retailers and in health food stores 
boasting of the plant's "powerful healing 
properties," including claims that it "balances 
stomach acidity," detoxifies, or promotes 
"overall well-being." But carefully conducted 
studies by the U.S. government found clear-
cut evidence that aloe vera extracts caused 
intestinal cancers in male and female 
laboratory rats. For that reason, the nonprofit 
Center for Science in the Public Interest is 
giving aloe vera an "avoid" rating in its 
Chemical Cuisine guide to food additives. 

Government Tests Point to Cancer in Rats 
August 21, 2013 

"avoid" 

http://alodrink.com/
http://alodrink.com/
http://www.vitacost.com/lily-of-the-desert-aloe-herbal-stomach-formula?csrc=GPF-PA-026395400324&ci_gpa=pla&ci_kw=&ci_src=17588969&ci_sku=026395400324&ci_src=17588969&ci_sku=026395400324&gclid=CMPT4MHcgrkCFYqZ4Aod7REA6A
http://www.vitacost.com/lily-of-the-desert-aloe-herbal-stomach-formula?csrc=GPF-PA-026395400324&ci_gpa=pla&ci_kw=&ci_src=17588969&ci_sku=026395400324&ci_src=17588969&ci_sku=026395400324&gclid=CMPT4MHcgrkCFYqZ4Aod7REA6A
http://www.vitacost.com/lily-of-the-desert-aloe-herbal-detoxifying-formula/?prSrching=0
http://www.puritan.com/aloe-vera-017/aloe-vera-drink-natural-papaya-flavor-060464
http://www.puritan.com/aloe-vera-017/aloe-vera-drink-natural-papaya-flavor-060464
http://www.puritan.com/aloe-vera-017/aloe-vera-drink-natural-papaya-flavor-060464
https://www.cspinet.org/reports/chemcuisine.htm
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JAMA Intern Med. 2013;173(10):929-930 

The Frequency and 
Characteristics of 
Dietary Supplement 
Recalls in the United 
States  
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WARNING 
 

Counterfeiters attend  
Anti-Counterfeiting  

Conferences 



In this paper, a report the detection and isolation of flibanserin, 
a compound developed to treat HSDD [5–7], from a natural health supplement 
(Hypoactive Sexual Desire Disorder (HSDD)) 



Treatments for ED 
• Oral medications  
 – phosphodiesterase Type 5 (PDE-5) inhibitors 
 
 
 
 
 
  
 
  
 
 
 
 
Viagra (Sildenafil citrate) 
Pfizer 1998 
 

http://www.mayoclinic.com/health/erectile-dysfunction/DS00162/DSECTION=treatments-and-drugs 

Levitra (Vardenafil HCl) 
Bayer/GSK 2003 

Cialis (Tadalafil) 
Lilly 2003 



Sexual performance enhancers 

Viagra (Pfizer) 
Sildenafil citrate 

 
 

Sildenafil approved (USA) (1998) 
Sildenafil detected as adulterant (Asia) (2002) 



Power 1 Walnut 

Health Sciences Authority 2008 

Adulterants: sildenafil, glibenclamide (90 mg) 
Severe hypoglycaemia (low blood sugar),  
drowsiness, seizures, loss of consciousness  

Tablets in different  
colours 



Counterfeit Cialis 

• sildenafil and high dose glibenclamide 
detected 

• no tadalafil detected 

HSA 2008 

Sildenafil & glibenclamide (45-100 mg) 

Sildenafil & glibenclamide (43 mg) 
 





HSA May 2008 

  Candy with aminotadalafil 

API are chosen to provide specific 
pharmacological 
    effect. 



Sexual Enhancement Products 

• France T253 
 
 
 
 
 

• Africa Black Ant 

“Free sample” 
Sildenafil 96mg + 
Tadalafil 6.5mg 

Sildenafil 140mg 

Both purchased on ebay 



Herbal slimming supplements -  
adulterated with Sibutramin (API) 

  

 

Swissmedic 



Adulteration with API 

• Example 2. Weight-loss drugs 
– Examples of products claiming to be  

herbal/all-natural promoters of weight-loss 
– Some of these contain undeclared  

pharmaceutical substances such as 
• ephedrine (or similar, e.g. pseudoephedrine) 
• sibutramine 
• phenolphthalein  
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What you need to do to Prevent Adulteration 

 Manufacturers: Audit your suppliers and understand their 
manufacturing processes. 

 Greater information-sharing worldwide 
 Improved import procedures 
 Focus on prevention 
 Trust but verify throughout the supply chain. 
 Be knowledgeable about the industry. 

 Check FDA’s website for warning letters and recalls. 
 Talk to your contract labs if you use them. 

 Harmonization of international standards for: 
 Farm-to-table preventative approaches 
 Effective auditing at national, international levels 
 Traceability 



Institutions 



USP’s Beginnings 

USP was founded in 1820 by  
11 physicians, in Washington, D.C. 

Presenter
Presentation Notes
USP was founded by 11 physicians, the most notable of which were physicians Lyman Spalding, Samuel Latham Mitchill, and Jacob Bigelow.



USP Global Sites 



USP Headquarters, Rockville, Maryland 

Presenter
Presentation Notes
As you can see from the world map on the outside of USP headquarters building, it is a global pharmacopeia based in Rockville, Maryland.  The sun is shining on the Russian Federation.



Reference Standard Suitability for Use 

– The United States Pharmacopeia and  
the National Formulary (USP–NF) 

– Food Chemicals Codex 

– USP Dietary Supplements  
Compendium 

– USP Medicines Compendium (MC) 

– Herbal Medicine 

    Compendium 

 More than 3,000 Reference Standards for use in compendial tests and procedures 



USP Spectral Library Enables Field-Based Detection of Improper 
Ingredients Entering US / Global Supply Chain 

Spectral 
Library

Portable 
analyzers

upload / 
download
spectra

US / Global Supply Chain

Spectral 
Collection

Pharmaceutical
Ingredients / Products

Manufacturers

Field-based Screening / Identification
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Adulteration 

General Chapter <2251> Intentional Adulteration of Dietary 
Supplements with Drugs 
 

 Expert Panel – Call for Candidates  
http://www.usp.org/usp-nf/notices/call-candidates-intentional-adulteration-dietary-supplements-drugs-expert-panel  

 

 Focus on categories of products marketed for sexual enhancement, 
weight loss, and sport bodybuilding. 

 

 To develop screening methods for drugs as adulterants for dietary 
supplements based on the claimed benefits and similar drug effects 
of such adulterants. 

 

 Food and Dietary Supplement Fraud Database 
http://www.foodfraud.org/  

 
 
  

Presenter
Presentation Notes
Adulterations of dietary supplements with drugs are illegally added to enhance or mimic a pharmacological effect, or to facilitate drug delivery. Different kinds of target drugs have been illegally added, such as antidiabetic drugs, anti-epileptic drugs, aphrodisiacs, hormones and anabolic drugs, psychotropic drugs, weight-reducing compounds, etc. 

http://www.usp.org/usp-nf/notices/call-candidates-intentional-adulteration-dietary-supplements-drugs-expert-panel
http://www.foodfraud.org/


COUNTERFEIT MEDICINES 

At manufacture 

At supply 

At point 
of sale 



Summary 

• EMA has been around for most of written history. 
• Most perpetrators of economic adulteration do not care about 

GMPs or product safety. 
• New adulterants are constantly being developed specifically to 

“fool” established tests. 
• Both targeted and non-targeted screening may be required to 

verify the purity of an ingredient. 
• Stay vigilant and be aware of adulteration trends in the industry. 
• Industry and regulatory agencies each have a role to play in 

preventing adulteration 
• Adherence to quality standards helps to ensure the quality of the 

product and the safety of the consumer 
 
 

 



Conclusion 
•   Today we have considerable efforts being made to keep 
     adulterated products from entering the market. 
•   Many regulatory authorities and industries are  
     making effort to address this issue of quality worldwide. 
•    There is an urgent need for global harmonization. 
•     Industry will need to work closely together to 
      accomplish these goals.  



Daniel Fabricant, Ph.D, 
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http://www.herbalbiosolutions.com/pygeum-bark-


QUESTIONS  !!!

? 







Limits of Elemental Contaminants of DS 
Dosage Forms 

 
 
 

Element 

 
 
 

PDE(µg/day)a 

           Arsenic (inorganic)c            15        (JECFA-WHO 2011) 

          Cadmium             5        (AHPA to NMT 6 µg/day) 

           Lead            5 

           Mercury (total)            15 

           Methylmercury (as Hg)d              2        (No limit in GC <232>) 

a Permitted Daily Exposure (PDE) is derived from the Provisional Tolerable Weekly Intake (PTWI) that is recommended by the 
Food and Agriculture Organization of the United Nations and World Health Organization (FAO/WHO) by subtracting the daily 
exposure (µg/day) to each elemental contaminant from air, food, and drinking water. A body weight of 50 kg and a safety factor 
are used to calculate the PDE. Other regulations (i.e.: Proposition 65 in California) may require different limits; manufacturers 
are responsible for compliance with applicable local requirements differing from these PDE values.  



ALOE VERA 
Beverages, yogurt, desserts, flavoring. 
Extract 
Aloe vera, which comes from a succulent plant, is sold as a juice and is added to various other foods and 
supplements. It is also marketed in various skin care products, for example to treat wounds and burns. 
Companies make diverse health claims, but scientific evidence is scarce. The National Center for 
Complementary and Alternative Medicine of the National Institutes of Health concluded that aloe vera "may" 
help heal burns and abrasions (when used topically), but there is not enough evidence to support other 
claims. Aloe vera taken orally can cause diarrhea and cramps and is recognized by FDA as a laxative. 
However, in 2002 FDA banned it from over-the-counter laxatives due to a lack of safety information.  
Carefully conducted studies by the U.S. government concluded that there was "clear" evidence that aloe 
vera extracts caused intestinal cancers in male and female rats, but not mice. The form tested, called non-
decolorized whole-leaf extract of aloe vera, contains more of the components that are suspected of being 
cancer-causing—aloin and other anthraquinones—than do some aloe vera products on the market. (The 
outer leaf pulp of aloe leaves, known as the latex, contains anthraquinones). However, it is not known for 
sure what components of aloe vera are responsible for the tumors. 
The National Center for Complementary and Alternative Medicine also notes several other possible 
concerns: (1) people with diabetes who use glucose-lowering medication should be cautious about taking 
aloe vera by mouth since preliminary studies suggest it may lower blood glucose levels; (2) there have been 
a few case reports of acute hepatitis following oral aloe vera use, but a cause-effect relationship has not 
been established; and (3) the diarrhea caused by the laxative effect of oral aloe vera can decrease the 
absorption of many drugs. 
Given the possible risks and unsubstantiated benefits, people should not consume aloe vera. People who 
choose to consume it should at least look for products made with a charcoal filtration process to decolorize 
and remove anthraquinones, and monitored to ensure than aloin levels are low (e.g., 1 part per million or 
less). Some solid or semi-solid products have much higher levels of aloin. However, low levels of aloin do 
not guarantee safety, since it is not known for sure exactly which components of aloe vera triggered cancers 
in rats.  

Chemical Cuisine guide to f 

https://www.cspinet.org/reports/chemcuisine.htm


• Greater access to complementary and  
alternative medicine 

• Disenchantment with conventional health care 
including its increasing cost 

• Epidemiological shift from infectious to non-
communicable chronic diseases 

• Demographic shift to increasing proportions of 
older population 

• Effective distribution and sale channels for 
dietary supplements 

INCREASING DEMAND FOR DIETARY SUPPLEMENTS 
WORLD-WIDE: SOME REASONS 



Top 10 Red Flags: 
1. Treat serious, chronic and/or incurable 

diseases  
2. “Cure-all” or “miracle cure”  
3. Personal testimonies  
4. Fake medical, scientific credentials 
5. “New discovery”, “scientific breakthrough”, 

“secret formula,” “ancient remedy” 
 



 6.   “Quick fixes” (weight loss, etc) 
 7.   “All-natural” = “safer”  
 8.    Impressive-sounding scientific            

terms or ingredients  
 9.    Money back guarantee 
 10.  “They don’t want you to know          

about it” 
 
 

Top 10 Red Flags 

http://images.google.com/imgres?imgurl=http://www.mcga.gov.uk/c4mca/red_flag.jpg&imgrefurl=http://www.mcga.gov.uk/c4mca/mcga-home/education.htm&h=590&w=491&sz=38&hl=en&start=1&um=1&tbnid=0ldbSrdoU0NuNM:&tbnh=135&tbnw=112&prev=/images?q=red+flag&svnum=10&um=1&hl=en&sa=N


CF3

N
N

C2H5

O

CH3

Nitrosofenfluramine 



 Hg Hg 
Pb 

Pb 

Source: Chan CL, Pharmacovigilance 



Compliance/Enforcement Options  
1. Advisory:  Warning Letter, “Untitled” Letter   

 
2. Administrative:  Import alerts/refusals, Recalls,  Suspend 

or revoke license, Civil money penalties, Debarment  or 
disqualification 
 

3. Judicial: seizure, injunction, criminal prosecution 
 

4. Actions by states or other federal agencies 
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