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Topics
To provide FDA’s perspective on medication errors and investigational 
drugs:

– Overview and role of the Division of Medication Error Prevention and 
Analysis (DMEPA)

– Published literature

– Contributing factors

– FDA label requirements

– Medication error reporting
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Medication errors are a         
public health burden

• July 2006, the Institute of Medicine published 
a report, Preventing Medication Errors
– Labeling and packaging issues are a cause 

of 33% of all medication errors, including 
30% of fatalities

– “Product naming, labeling, and packaging 
should be designed for the end user…”
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Division of Medication Error Prevention and 
Analysis (DMEPA)

Overview of DMEPA
• Center for Drug Evaluation and Research (CDER) lead for medication 

error prevention and analysis for drug and therapeutic biological 
products

• Scientists and healthcare professionals with varied backgrounds, 
including engineers, pharmacists, nurses, and social scientists

Mission 
To increase the safe use of drug products by minimizing use error that is 
related to the naming, labeling, packaging, or design of drug products
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DMEPA: Medication Error Related Activities
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Medication errors and product life cycle

Premarket
(pre-approval)

Postmarket
(post-approval)

Discovery & 
development

Preclinical 
research

Clinical 
research

Market 
approval

Postmarket 
safety 

monitoring

FDA 
Review



7

Medication errors occur with investigational drugs
Published literature

• Recent literature highlight concerns related to unlabeled or poorly 
labeled investigational drug containers
– labels can impact the ability of health care providers to readily locate and 

understand critical information for product use
– labels affixed to containers were missing important information (e.g., 

expiration date, sponsor address, or storage conditions)
• Variable error rate estimates reported.  A simulation study found 

an error rate of approximately 12%.
• ISMP has published case reports and a 2-part series on reported 

risks and mitigation strategies
Potential Medication Error Risks With Investigational Drug Container Labels, 86 Fed. Reg. 14457, Docket No. FDA‐2021‐N‐0127 (16Mar2021). Available at: 
https://www.federalregister.gov/documents/2021/03/16/2021‐05370/potential‐medication‐error‐risks‐with‐investigational‐drug‐container‐labels‐public‐meeting‐request.
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Medication errors occur with investigational drugs
Contributing factors

• Small font sizes (less than 8 point)
• Error-prone abbreviations
• Limited use of color/differentiation techniques
• Highly similar product or protocol identification numbers
• Variable formats for expiration dates, lot numbers
• Nomenclature inconsistencies/changes
• Unclear product strength and quantity
• The use of non-standard symbols and keys used to denote 

product information for trial conducted internationally
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Contributing factor example
Small font size/Label clutter
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Contributing factor example
Strength statement/ Lot number
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Contributing factor example
Protocol number/Product identifier
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Contributing factor example
Nomenclature

ABC‐010

ABC‐101

XYZ‐734016Established 
Name

Proprietary 
Name
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Container Labels and Carton Labeling to 
Minimize Medication Errors
• Product container labels and carton 

labeling should communicate 
information that is critical to the safe 
use of a medication throughout the 
medication use system.

• These methods should be applied early
in the drug development process

Prescribing    Procurement    Preparation    Dispensing    Administration

Guidance available at: https://www.fda.gov/media/84903/download
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U.S. container label requirements for 
investigational new drug

• 21 CFR 312.6. Labeling of Investigational New Drug
– Caution: New Drug—Limited by Federal (or United States) law to 

investigational use
– The label or labeling of an investigational new drug shall not bear 

any statement that is false or misleading in any particular way and 
shall not represent that the investigational new drug is safe or 
effective for the purposes for which it is being investigated
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Medication errors occur with investigational drugs
Case reports

• Serious Adverse Event (SAE)
– Study patient hospitalized with  
grade 4 anaphylaxis and febrile 
neutropenia secondary to 
accidental overdose 

• Protocol Deviation
– Patient was randomized to receive 
Drug A but inadvertently received 
Drug B (at the recommended dose 
for Drug A). 
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Investigational Drugs and Medication Errors
Reports contain limited information
• Serious Adverse Event (SAE)

– Study patient hospitalized with  grade 4 
anaphylaxis and febrile neutropenia secondary to 
accidental overdose 

• Contributing factors?

• Protocol Deviation
– Patient was randomized to receive Drug A but 

inadvertently received Drug B (at the 
recommended dose for Drug A). 

• Contributing factors?
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Investigational Drugs and Medication Errors:
Reporting

Guidance available at: 
https://www.fda.gov/media/72267/download

Guidance available at: 
https://www.fda.gov/media/79394/download
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In Summary…

• The prevalence and impact of medication errors on clinical trials is unknown

• Poorly labeled containers are a contributing factor for medication errors.

• Design issues should be identified proactively and addressed early in drug 
development.

• Medication errors are inconsistently reported and contain limited information 
necessary for analysis

• Mitigating the risk of medication errors will help protect research participants from 
harm, and protect the integrity of trial data.
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How Drugs are Stored
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Look‐alike Labels and Labeling
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Examples of Container Labels
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Examples of Carton Labeling



Product container labels 
and carton labeling should 
communicate information 
that is critical to the safe 
use of a medication during:

• Initial prescription
• Procurement
• Preparation
• Dispensing
• Administration to the patient

25
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Container Label Size

Create larger container labels or unique packaging to accommodate all 
critical information on the immediate product container label.

21 CFR 201.10(i) exempted small containers provided that the 
following required information are present:
• Proprietary name and established name (if any)
• Product strength
• Lot number
• Name of manufacturer, packer, or distributor

USP requires labels of official drug product to bear an expiration date
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Principal Display Panel (PDP)

Rx only                        NDC 12345-6789-30

Mydrug
(drugozide) Injection

50 mg/10 mL
(5 mg/mL)

For continuous infusion after dilution
Single-dose vial – Discard unused portion.

10 mL single dose vial

Proprietary 
name

Product 
strength

Route of 
administration

Established 
name or proper 

name

Warnings or 
cautionary 
statements

Net Quantity
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Information Crowding and Visual 
Clutter on Labels

• When labels are crowded, important information may be 
difficult to read or easily overlooked

• Therefore, we ensure that 
– lines or blocks of text are separated by sufficient white space
– Text is not superimposed by images or logos
– Less important information is located on back panels, side 
panels, or in prescribing information
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Product Strength ‐ Differentiation

• Strength Differentiation: 
– Ensure the product strength stands out on the container label 

and carton labeling

• Techniques include:
– Boxing
– Prominent typeface or type weight
– Color differentiation
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Strength and Net Quantity 
Statements Placement
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Route of Administration

• Avoid use of abbreviations
• Use positive statements instead of negative statements

– E.g., May overlook the word “not” 
– Affirmative statements help to ensure readers understand the 
intended route of administration, even if they do not read 
every word

NOT FOR INTRATHECAL USE
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Lot Number

• Ensure that there are no 
other numbers located in 
close proximity to the lot 
number where it can be 
mistaken as the lot number

• Ensure the lot number won’t 
be confused as expiration 
date

  InsƟtute for Safe MedicaƟon PracƟces. Safety Briefs: The lot number is where? ISMP Med Saf Alert Acute Care. July 2009;14(15):2‐3.
  InsƟtute for Safe MedicaƟon PracƟces. Safety Briefs:  Lot number, not expiraƟon date. ISMP Med Saf Alert Acute Care. Nov 2014;19(23):2.

Figure 2. 2D15 is the lot number, nor expiration date
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Expiration Dates

• Current practice 
– Expression of expiration dates varied
– The use of abbreviations such as 2‐letter months and 2‐digit years (e.g., MA12) has led to 

confusion and misinterpretation. For e.g., MA could mean March or May, and the number 12 
could represent the day, month, or year. 

• Recommend 
– Minimum of 3‐letter text for month, 
– 2‐digit numerals for day/month, and
– 4‐digit numerals for the year

• When all‐numeric dates are used:
– YYYY‐MM‐DD (e.g., 2019‐06‐30)
– YYYY‐MM (e.g., 2019‐06)

• When alphanumeric dates are used, 
– YYYY‐MMM‐DD (e.g., 2019‐JUN‐30)
– YYYY‐MMM (e.g., 2019‐JUN)

  InsƟtute for Safe MedicaƟon PracƟces. Expression of expiraƟon dates on labels needs to be standardized. ISMP Med Saf Alert
Acute Care. June 2005;10(11):3.
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Barcodes

• Ensure there is enough blank space 
surrounding barcode to allow barcode 
scanning per 21 CFR 201.25(c)(1)(i)

• Ensure there is a barcode on the container 
label and carton labeling (and product 
identifier when applicable).

• Ensure that the barcode is not placed in an 
area where it can be easily damaged 
because it appears at the point of label 
separation (e.g. perforation)

  InsƟtute for Safe MedicaƟon PracƟces. Safety Briefs:  QC for barcodes. ISMP Med Saf Alert Acute Care. March 2013;18(5):1‐2.
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Veklury (Remdesivir)

IND‐Labeled Product Approved Product
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Regen‐Cov (Casirivimab/Imdevimab)
IND‐Labeled Product EUA Label
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Standard Global Best Practices

• The creation of a minimum set of best practices for the 
investigational drug container labeling and packaging aimed at 
reducing medication errors and the implementation of these 
recommendations would reduce medication errors at a global 
scale.

• Regulatory authorities can ensure product labels and packages 
are designed to minimize medication errors.

• This would benefit patients as well as pharmaceutical industry by 
decreasing regulatory burden on manufacturers that produce 
drugs for the global market.

• The recommendations could be similar to those set forth in 
guidances from various regulators and will promote safe labeling 
practices and the use of consistent safe labeling globally thereby 
improving medication safety worldwide.


