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SUMMARY: The Food and Drug Administration (FDA) is proposing a new rule 

that would require certain human drug product labels and biological product 

labels to have bar codes. The bar code for human drug products and biological 

products (other than blood and blood components) would contain the National 

Drug Code (NDC) number in a linear bar code. The proposed rule would help 

reduce the number of medication errors in hospitals and other health care 

settings by allowing health care professionals to use bar code scanning 

equipment to verify that the right drug (in the right dose and right route of 

administration) is being given to the right patient at the right time. The 

proposed rule would also require the use of machine-readable information on 

blood and blood component container labels to help reduce medication errors. 

DATES: Submit written or electronic comments on this proposed rule by [irjsert 

date 90 days after date ofpublication in the Federal Register]. Submit written 

comments on the information collection requirements by [insert date 30 d&h 

after date of publication in the Federal Register]. 

ADDRESSES: Submit written comments to the Dockets Management Branch 

(HFA-305), Food and Drug Administration, 5630 Fishers Lane, rm. 1061, 



Rockville, MD 20852. Submit electronic comments to http://www.fda.gov;/ 

dockets/ecomments. Submit written comments on the information collection 

provisions to the Office of Information and Regulatory Affairs, ‘Office of ” 

Management and Budget (OMB),‘New‘Executive Office Bldg:, ‘725 17th St:: NW; 

rm. 10235, Washington, DC 20503, Attn: Stuart Shapiro: 

FOR FURTHER INFORMATION CONTACT: Philip L. Chad, Office of Policy, Planning, .’ _’ 

and Legislation (HF-23), Food and Drug-Administration, 5606 Fishers Lane, )_ . 

Rockville, MD 20857,301-827-3380. 
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Appendix-Additional Information on Various Studies Identifying Differ&t _ 

Types of Medication Errors 

I. Introduction 

A. What Actions Led to This Rulemaking? 

In 1999, the Institute of Medicine (IOM) issued a report entitled “To Err 

Is Human: Building a Safer Health System” (Ref: 1). (The I0.M is aprivate; * 

nonprofit organization that provides health policy advice under a 

congressional charter granted to the National Academy of Sciences.) The IOM 

report cited studies and articles to estimate that between 44,000 and 98,000 

Americans may die each year due to a range of medical mistakes made by‘ 

health care professionals. The IOM report estimated that, in 1993 alone, an 

estimated 7,000 deaths were attributable to medication errors (Ref. 1 at p. 27) 

and that: 

0 Medication errors account for 1 out of every 13 1 outpatient deaths, and 

1 out of every 854 inpatient deaths (Ref. 1 at p. 27); and 

l The death rate attributable to medication errors may be increasing. The 

IOM report cited a study that examined death certificates from 1983 to 1993. 

The study found that, in 1983, 2,876 deaths were due to medication errors ^ “. 

(which the authors defined as accidental poisoning by drugs, medicaments, 

and biological products resulting from acknowledged errors by patients or 

health care professionals) (Ref. 1 at p. 32, Ref. A-14 of the Appendix to this 

document). In 1993, 7,391 deaths were attributed to medication errors, a 2.57- 

fold increase in the death rate (Ref. 1 at p. 32). Moreover, a comparison of 

outpatient death rates suggested nearly an 8-fold increase in medication error 

death rates (Ref. 1 at pp. 32 and 33). 



The IOM report stated that deaths due to medication errors are.often 

preventable and cited bar codes as one way to prevent them (Ref. 1 at pp. 

37, 175, 188, 189, 195-196). 

The IOM report generated considerable controversy. Some felt that the 

IOM’s figures were exaggerated (Ref. 2)) whiie others felt the figures might have 

been too low (Ref. 3). Some felt that the term “medical errors” was‘itself, 

misleading (Ref. 4). Others, including FDA; suggested that the IOM repbrt’s 

basic message-that medical errors ‘are a serious public health problem- 

should not be lost regardless of whether the annual mortality was 10,000 or 

100,000 (Ref. 5) . 

The IOM report led to new efforts to improve patient safety. For example: .’ 

l In December 1999, President Clinton directed the health care Quality 

Task Force to analyze the IOM report and to report back on recommendations 

to protect patients and to promote safety. In February,‘%OO, he announced 

a plan to reduce preventable medical errors’ by 50 percent within ‘5 years. 

l In February 2000, the Quality Interagency Coordination (QuIC) Task: 

Force (a group composed of the Department of Health and Human Services . 
(DHHS) and other Federal agencies) issued an action plan that highlighted 

steps for Federal agencies to take to reduce medical errors and to improve 

patient care. 

l In March 200 1, the Agency for health care Research arid Quality (AHRQ) 

issued a report entitled “Reducing and Preventing Adverse Drug Events to 

Decrease Hospital Costs.” The report stated that more than 7‘7OJScTO ‘people are” 

injured or die each year in hospitals from adverse drug events and that studies 

had suggested that 28 to 95 percent of adverse drug events could be prevented 
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by reducing medication errors through the use of computerized monitoring 

systems, especially computerized medication ordering systems (Ref. 6). 

l In April 2001, the Secretary of Health and Human Services, Tommy G. 

Thompson (Secretary Thompson), announced the establishment of a new 

Patient Safety Task Force within DHHS. Secretary Thompson ‘named FDA‘.as 

one of the Fed,eral, agencies leading this new effort (Ref. 7). _ 

Congress also focused its attention on patient safety by holding hearings 

in 2000 and 2001, on patient safety and medical errors. On May 24, 2001, ’ 

Secretary Thompson appeared before the Senate Committee on Health, 

Education, Labor, and Pensions’ Subcommittee on, Patient Health and stated 

that new technology, such as bar coding, could help save lives and money. 

Secretary Thompson noted that other industries used bar coding and that the 

same technology could be used to track drug dispensing and use and to prevent 

medication errors (Ref. 8). 

Shortly thereafter, the American Society for Health-System Pharmacists‘ 

(ASHP) wrote to Secretary Thompson to urge that FDA “develop regulgtions 

that mandate that drug manufacturers provide a standardized machine- 

readable code (bar coding) on all drug product containers, including single unit 

containers, which are essential for hospital unit dose drug distribution’ ’ 

systems” (Ref. 9). ASHP mentioned a June 26, 2001, recommendation by the 

National Coordinating Council for Medication Error Reporting and Prevention’ 

(NCCMERP) urging FDA and the United‘States Pharmacopeia (USP) to 

establish and implement a uniform bar coding program for drugs (Ref. 9 at . . a ,” _ ._._. 
pp. 1 and 2). Secretary Thompson later asked FDA to begin working on a bar 

coding proposal, thereby putting in motion the events that led to this proposed 

rule. 



B. What Are Medication Errors? 

NCCMERPr defines a medication error as: 

* * * any preventable event that may cause or lead to inappropriate medication 

use or patient harm while the medication is in the control ‘of the h&2th care~‘*^ ’ ” -’ ” 

professional, patient, or consumer. Such events may be related to professional 

practice; health care products, procedures, and systems, including prescribing; order 

communication; product labeling, packaging, and nomenclature; compounding;’ 

dispensing; distribution; administration; education; monitoring; and use. (Ref. 10) 

For purposes of this preamble, we will adopt the same definition of 

“medication error.” 

Medication errors are a part of the overall “medical errors” problem 

because medical errors include surgical errors, device failures, and medication ‘. 
errors. Medication errors can occur at several points from the time the 

physician selects the drug to prescribe to a patient to the time when the patiekit~ -. ^ 

receives the drug. For example, the physician may write a prescription for the 

right drug, but in the wrong dose. The pharmacist might misread the 

prescription and provide the wrong drug, or read the prescription correctly 

and dispense the wrong drug. The health care professional administering the 

drug might give it to the wrong patient or give it to the right patient, but at 

the wrong time or in the wrong dose. 

Articles discussing medication errors can be found dating back several 

decades, and refer to such errors under various names, including “preventable 

adverse events,” “ drug misadventuring,” and “iatrogenic illness” or 

“iatrogenic injury.” (The word “iatrogenic” refers to “any adverse condition , ,_ 
l NCCMERP is composed of over 20 nationalSorganizations~ (including FDA) whose 

objectives are to increase the reporting, understanding, and prevention’of medication errors 
and to recommend strategies relative to systems modifications, practice standards, and ’ 
guidelines, and changes in packaging, labeling, and product identity. 
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in a patient occurring as the result of treatment by a physician or surgeon” 

(see Dorland’s Illustrated Medibal Dictionary, 26th ed., .at p. 647) .) The articles 

often identify the following types of medication errors: 

l Administering the wrong dose, 

l Administering a drug to a patient who is known to be allergic, 

l Administering the wrong drug to a patient or administering a drug to 

the wrong patient, 

l Administering the drug incorrectly, 

l Administering the drug at the wrong time or missing doses. 

(See the Appendix elsewhere in this document for a description of various 

studies identifying different types of medication errors.) 

C. How Frequently Do Medication Errors Occur? What IS Their Impact? ) 

Studies differ as to how frequently medication errors occur. Some studies 

suggest that the medication error rate is under 7 percent, whereas others 

suggest a medication error rate at or above 20 percent. The differences may 

be due, in part, to different definitions of “medication error” or different 

research methodology that focused on fatalities, injuries, or medication orders. 

(See the appendix for a summary of medication error.rates reported in several 

studies.) 

Although most medication errors do not result in‘harm-$o patients, ^ 

medication errors can result and have resulted in serious injury or death (Ref. 

11). 

Medication errors also represent a significant economic cost to the United 

States. In an article published in 1995, Johnson and”Bootnnanestimatect‘tiie ~’ ’ 

direct cost of preventable drug-related mortality and morbidity to be $76.6 

billion annually, with drug-related hospital admissions accounting for much 



of the cost (Ref. 12). The authors suggested’that‘~indirect costs’, such as those ” ” . 
I. ,1 , ,, ._ _. __ ., 

relating to lost productivity, might be two to three times greater than the direct 

costs, making the total cost of all preventable, drug-related mortality and 

morbidity range from $138 to $182 billion. A study by Ernst and Grizzle 

published in 2001 used updated figures and revised the direct cost estimate 

to $177.4 billion (Ref. 13). Another article estimated the cost of preventable 

adverse drug events in hospitalized patients to be $5,857 for each adverse drug 

event and the estimated annual costs for preventable adverse drug events for 

a 700-bed hospital to be $2.8 million (Ref. 14). 

D. How Would Bar Coding Help Prevent Medication Errors? 

Bar codes would be part of a system, along with bar code scanners and 

computerized databases, that would enable health care professionals to check 

whether they are giving the right drug via the right dose and right route of 

administration to the right patient at the right time. Under this’model, the 

system could work as follows: 

l A patient would have his or her drug regimen information entered into 

a computerized database. 

0 Each drug would have a bar code. The bar code would provide unique, 

identifying information about the drug that is to be dispensed to the patient. 

l In hospitals, health care professionals, such as pharmacists and nurses, 

would use bar code scanners (also called bar code readers) to read the bar code 

on the drug before dispensing the drug to the patient and use bar code scanners 

to read a bar coded wrist band on the patient before giving the drug to the 

patient. In an outpatient setting, the health care professional (such as a 

pharmacist) could scan the bar code on the drug and compare the scanned -3,. _L_, 



information against the patient’s electronic prescription information before 

giving the drug to the patient. 

l The bar code scanner’s information would go to the computer where 

it would be compared against the patient’s drug regimen information to check / 
whether the right patient is receiving the right drug (including the right dose 

of that drug in the right route of administration). The system could also be 

designed to check whether the patient is receiving the drug at the right time. 

l If the identity of the health care professional administering the drug,was 

desired, each health care professional could also have a bar code. The health 

care professional would scan his or her own bar code before giving the drug 

to the patient. 

Bar codes could also complement other efforts to reduce medication errors. 

l In computer physician order entry (CPOE) systems, a physician enters 

orders into a computer instead of writing them on paper.‘The order can be 

checked against the patient’s records for possible drug interactions, overdoses, 

and patient allergies (Ref. 26). 

l The retail pharmacy community is beginning to use a bar-coded NDC 

number to verify that a consumer’s prescription is being dispensed with the 

correct drug. These pharmacy-based systems compare a bar code that the 

pharmacy’s computer prints on the consumer’s prescription against the bar 

code on the drug’s label. If the computer detects an error, the computer alerts “I> 
the pharmacist to the problem. 

In addition, bar codes could make it easier to enter medication order 

entries into a patient’s electronic medical records, help in inventory control 

and billing, and help conserve hospital or health care staff resources or free 

those resources so that they can be devoted to patient care. 
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E. Can Bar Code Use Reduce the Incidence ofMediCation Ei-rors? 

Published articles and other information submitted to FDA suggest that 

bar coding can reduce medication error rates significantly. 

l One New Hampshire hospital reduced its medication error rate by 80 

percent after it adopted a bar coding program (Ref. 15). ;I r I _ 

l A medical center in Colorado lowered its medication error rate by 71 

percent between 1992 and 1994 (Ref. 16). 

l A Department of Veterans Affairs (VA) hospital in Kansas had no 

medication errors when its computerized, bar coding system was used 

properly; the hospital estimated that the system prevented over 378,000 

medication errors in a 5-year period (Ref. 17). 

9 Other published articles have discussed how bar coding can reduce 

medication errors, including missed doses, or increase drug dispensing 

accuracy (Refs. 18 through 23). 

At a public meeting that we (FDA) held on July 26, 2002’(67 FR 41360, * 
June 18, 2002)) the VA gave a presentation on its use of’bar’codes at-the VA 

Medical Center in Topeka, Kansas. The VA stated that a comparison of 

medication error data from 1993, the last year before the VA implemented the 

bar code system, to data for 2001 showed that the Topeka medical center 

reduced its reported medication error rate by 86.2 percent (Ref. 24). The 

improvements included: 

l 75.5 percent improvement in errors caused by the throng medication 
. . 

being administered to a patient; 

l 93.5 percent improvement in errors caused by the incorrect dose being 

administered to a patient; 

l 87.4 percent improvement in wrong patient errors; and 



z  , .  x  
j . , . , . :  

0  7 0 .3  pe rcen t i m p r o v e m e n t in  er rors  caused  w h e n  med i ca tions  schedu led  

fo r  admin is trat ion we re  n o t g iven . 

(Re f. 2 4  a t p . 14 ) . 

O n e  c o m m e n t submi tte d  in  response  to  th e  pub l ic  m e e tin g  ind icated th a t 
))  . 

a  ba r  code  scann ing  system , in  con junc tio n  wi th a  r obo tic system  fo r  

p h a r m a c e u tical distr ibut ion, r educed  d ispens ing  er rors  a t th e  Univers i ty  o f . 
W iscons in  from  1 .4 3  pe rcen t to  0 .1 3  pe rcen t a n d  th a t th e  univers i ty  rea l ized 

a  re tu rn  o n  its investm e n t in  2  years  (Re f. 25 ) . T h e  c o m m e n t a lso  stated th a t 

the re  was  a n  8 9  pe rcen t reduc tio n  in  med i ca tio n  admin is trat ion er rors  d u e  to  

po in t-of-care ba r  code  scann ing  (Re f. 2 5  a t p . 6 ) . 

W e  d iscuss th e  pub l ic  m e e tin g  in  g rea te r  d e tai l  in  sect ion II o f th is  

d o c u m e n t. 

F. IS  T h e r e  S u p p o r t fo r  P u tt&  B a r C o d %  o n  ‘D r u g  P rod tikts? ’ 

In  recen t years,  m a n y  o rgan iza tions  have  e i ther  c o m m e n te d  favorab ly’o n  . , 
o r  r e c o m m e n d e d  th e  a d o p tio n  o f ba r  cod ing  to  reduce  med i ca tio n  errors.  These  ., _ , 
o rgan iza tions  inc lude th e  Q u IC Taslt  Force , N C C M E R P , A S H P , a n d  P remie r , 

Inc ., a n  a l l iance o f n o t-fo r -p ro fit hosp i ta l  a n d  hea l th  ca re  system s (Re fs. 2 7  

th r o u g h  29 ) . 

W e  a lso  saw  cons iderab le  suppo r t fo r  ba r  cod ing  a t th e  July  2 6 , 2 0 0 2 , 

pub l ic  m e e tin g  w e  he ld  to  d iscuss a  poss ib le  ru le  to  requ i re  ba r  code  label ing.  

Near ly  4 0 0  ind iv idua ls  a tte n d e d  th e  m e e tin g , a n d  they  rep resen te d  a  b r o a d  

r a n g e  o f interests, inc lud ing:  

l  Nurses , inc lud ing  th e  A m e r i c a n  A c a d e m y  o f Nurs ing : 

* Pha rmac i s ts, inc lud ing  th e  A m e r i c a n  Soc ie ty o f Hea l th -Sys te m  

Pha rmac i s ts; 

0  Phys ic ians,  inc lud ing  th e  A m e r i c a n  Med ica l  A ssociat ion;  
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* Hospitals, including the American Hospital Association, the VA, which 

already has a bar code program in place for drugs used in VA hospitals, and *_ _,_^.~ .~ ,“. I 
the Hospital Corporation of America, Inc., which intends to have bar coding I. .,_ $ 
technology in place in its hospitals by the end of 2005; 

l Pharmaceutical manufacturers, including the Pharmaceutical Research 

and Manufacturers of America (PhRMA) and the Generic Pharmaceutical 

Association (GPhA); 

l Over-the-counter (OTC) drug manufacturers, including the Consumer 

health care Products Association (CHPA); 

l Medical device manufacturers, including the Advanced Medical 

Technology Association (also known as AdvaMed); 

0 Blood centers and blood organizations, including the American 

Association of Blood”Banks, America’s Blood Centers, and the American Red 

Cross; 

l The Vaccine Identification Standards Initiative (VISI) , a collaborative 

effort between public health agencies and private organizations involved in ,. 
immunization practices and whose purpose is to establish voluntary, uniform 

guidelines for vaccine packaging and labeling and recording identifying 

information; 

l Bar coding and other “automatic identifier” interests, including the 

Uniform Code Council and the Health Industry Business Communications 

Council (two standards development organizations that have established bar 

code standards) ; 

l Health or medical product distributors, including McKesson Corporation, . I 
the health care Distribution, Management Association, and Cardinal Health; and 

l The USP. 



In addition, in response to requests to discuss bar code issues in greater 

detail, we met separately with PhRMA on August 19, 2002, with CHPA, GPhA, 

and others on September 17, 2002, and with‘the National Al&i& for I&&h 

Information Technology on October 9, 2002. 

In general, almost all individuals, companies, and organizations attending 

or commenting on the public meeting strongly supported the use of bar codes 

on human drug products to help reduce medication errors, but differed in their . . ! 
opinions as to the information that should go into the bar code and whether 

certain products, such as over-the-counter (OTC) drugs and medical devices, 

should have a bar code. We discuss various aspects of the public meeting 

throughout the remainder of this preamble to show how information from: the 

public meeting helped shape this proposal. 

II. Description of the Proposed Rule .* 

The proposal would create a new § 201.25 entitled “Bar Code Label 

Requirements.” The proposal would address: 

0 Who is subject to these bar code requirements? 

l What drugs are subject to these bar code requirements? 

0 What does the bar code look like? 

l Where does the bar code go? 

The proposed bar code requirement would also apply to biological 

products (other than blood and blood components) we cross-reference this 

requirement in the biologics regulations at new 5 610.67. 

For blood and blood components, the proposal would amend part 606 (21 

CFR part 606) in § 606.12 1 (c) (13) which currently allows, but does not re@iik, 

the use of machine-readable symbols, approved by the Director of the Center 

for Biologics Evaluation and Research (CBER), on blood and blood component 
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container labels. The proposal would require the use of encoded, machine- ), l”>/ ,- 
readable information approved by the CBER Director on blood and blood 

component labels. 

A. Who Would Be Subject to the Bar Code Requirement? (Proposed 3 201.25(a)) 

In brief, under proposed 5 20 1.25(a), manufacturers, repackers, relabelers, 

and private label distributors of human prescription drug products and OTC 

drug products regulated under the Federal Food, Drug, and Cosmetic Act (the 

act) or the Public Health Service Act would be subject to the bar do-de 
_..a_ ./ 

requirement unless they are exempt from the establishment registration and 

drug listing requirements in section 5 10 of the act (2 1 U.S.C. 360(g) (1)). In 

practice, this means that pharmacies which are exempt under section 5 1 O(g) 

of the act are not required to put bar codes on drugs they are dispensing. (The 

requirements in proposed § 20125 would apply to biologicai products (other 

than blood and blood components) and would include a cross-reference at 

proposed 5 610.67. For convenience, this preamble will refer only to proposed 

5 201.25 alone without repeated cross-references to proposed § 610.67 (see 

section 11.1 of this document).) For purposes of this proposal: 

l “Manufacturer” means a person or persons who owns or operates an 
. ._, .^ “, b. .“_ , 

establishment engaged in the manufacture,Vpreparation, propagation,*‘” * I” .- 

compounding, or processing of a drug by chemical, physical, biological, or 

other manipulations of the drug. These activities include repackaging or 

otherwise changing the container, wrapper, or labeling of any drug package 

in furtherance of the drug’s distribution from the -original place of manufai=ture .‘ 
to the person who makes final delivery or sale to the ultimate consumer.or 

user. 



* “Repacker” means a person or persons who owns or operates an 

establishment that repackages and relabels a drug and does not engage in any 

other activities performed by a manufacturer. j 

l “Relabeler” means a person or persons who owns or operates an 

establishment that affixes or changes labels on a drug and does not engage 

in any other activities performed by a manufacturer. 

l “Private label distributor” means a person or persons who owns or 

operates an establishment that commercially distributes, under its own label 

or trade name, any drug manufactured, prepared, propagated, compounded, 

or processed by a manufacturer, repacker, or relabeler. 

For example, if you make a prescription drug product, you would be subject 

to the bar coding requirement. However, if you are a pharmacy operating in 

conformance with applicable local laws regulating the practice of pharmacy 

and are regularly engaged in dispensing prescription drugs upon prescriptions 

of practitioners licensed to administer such drugs to patients, and do not 

manufacture, prepare, propagate, compound, or process drugs for sale other 

than in the regular course of business of dispensing such drugs at retail, you 

would not be subject to the bar code requirements. Your pharmacy would be 

exempt because section 5 10(g) (1) of the act does not require you to comply 

with the establishment registration and listing requirements. 

We recognize that some hospitals themselves place bar codes on drugs and I_. 

have reduced their medication error rates significantly. Requiring persons who 

manufacture, repackage, or relabel human drug products to bar code their own .” . .~ / “. 
products should be more efficient and result in better quality bar codes. 

Manufacturers, repackers, and relabelers generally have sophisticated 

manufacturing processes and labeling machinery, and quality control systems 



that hospitals cannot afford. Bar coding by third parties (such as hospitals) 

would be more costly for the facility and would not achieve theecgl?omjes 

of scale that larger entities could realize. Having many small entities affix ~bar 

codes could increase the possibility of a label error through the attachment 

of the wrong bar code and could lead to inconsistent bar code quality. For 

example, one comment from the public meeting.stated that an institution _ 

administering 2.5 million doses per year, even if operating at 99.9 percent 

effectiveness at applying its own bar codes, would introduce seven new errors 

per day from repackaging. Another comment, submitted by an entity familiar 

with “automatic identification” methods, stated that “on demand” bar code 

printing, as used in hospitals and clinics, will have a higher error rate‘ 

compared to bar code printing by manufacturers and that the “use and 

maintenance of this type of bar code printing is historically haphazard at best.” 

Another comment from a bar code standards organization estimated the error 

rate in hospital labeling to be approximately 17 percent nationwide. 

More importantly, requiring persons who manufacture, repackage, or 

relabel human drug products and private label distributors to bar code their 

own products and to use the same bar coding standard should result in a more 

uniform bar coding system that can be used regardless of a patient’s or 

hospital’s location in the United States (Ref. 15). Uniformity should also make 

it easier for health care professionals to train themselves on bar coding 

procedures and technique and make it easier and less. expensive for hospitals 

to buy bar coding equipment. Uniformity should also make it easier for 

manufacturers, repackers, relabelers, and private label distributors to put bar 

codes on products, because they would not have to customize their symbols 

or bar codes to meet individual needs. (We discuss issues rel&ing’to.the‘choice 



of a bar code symbology, standard, or other machine-readable format, and’the 

potential impact on innovation, in detail in section 1I.D of this document.) 

B. What Products Would Have to Have a Bar Code? (Proposed §20125(b)) 

1. What Did We Hear at the Public Meeting? 

In the June 18, 2002, Federal Register notice (67 FR 4 1360 at 4 136 1) 

announcing the public meeting on bar coding, we asked which medical 

products should have a bar code. We specifically invited comment on whether 

all prescription and OTC drugs should be bar coded, and we asked about blood 

products, vaccines, and medical devices (id.). We wanted our request for 

comments to help us decide which products should~be‘covered‘ by the ‘- ’ ‘* 

proposal. For example, we sought information about OTC drugs because we 

did not know the costs and benefits of requiring all OTC drugs to have a bar / 
code. For blood, we knew that an international bar coding standard (ISBT’ 128) 

existed, but did not know whether a rule requiring blood to have a bar code 

was necessary given that international standard. For vaccines, we were 

concerned that bar coding costs could have an adverse impact on vaccine 

manufacturers and vaccine supplies. For devices, our request for information 

was prompted by several letters to Secretary of DHHS Thompson, asking him 

to include devices in any bar coding rule (Refs. 3 1, 32, and 33). 

The public comments we received reflected a variety of different positions. 

For example, almost all,,comments agreed that prescription drugs should have ” I 
a bar code and that the bar code should extend to products at the unit dose 

level. However, comments from the pharmaceutical industry indicated that 

some products, such as samples, should not fall within a bar code regulation 

or that we should allow for exemptions. The USP also supported an exemption 

for certain containers, such as ampules or vials under 5 milliliters (mL). 
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For OTC drugs, many health care professionals supported bar codes on 

all OTC drugs, but other comments, including a comment from a trade 

association representing the OTC drug industry, disagreed, stating most OTC 

drugs are used in consumer settings where bar codes would not add value. 

The trade association also stated that all OTC drug products intended for retail 

sale have the universal product code (UPC) on the outer container and that 

there could be “significant potential negative impact” if we modified the UPC 

bar code system on OTC drug products. In contrast, one manufacturer of OTC 

drugs supported requiring bar codes on the outer container, but did not favor 

requiring bar codes for certain categories of products that carry iittk or no risk I . _.x .,.. .,/(,” I._ __ ._,.,. ., 
of causing adverse drug events in an institutional setting. CHPA and other 

companies repeated their concerns about bar codes for OTC drug products 

during a meeting with FDA on September 17, 2002, and emphasized the 

potential adverse impact on retailers if we required the UPC code to con&n 

the NDC number. Some comments supported bar codes on OTC drugs used 

in hospitals or in “institutional settings“ or OTC drugs packaged and sold for ..,., 

use in institutions. 

A split between health care professionals and industry also existed for -. 
vaccines. For example, the Centers for Disease Control and Prevention, which 

coordinates the VISI program, recommended that vaccines have bar codes so 

that information on vaccines could be readily captured into medical records 

and other forms, thereby enhancing the monitoring of immunization programs 

and surveillance of adverse effects. Vaccine manufacturers, including VISI 8, 
members, expressed a different view, stating that even small bar codes may 

be difficult to place on vaccines. One industry comment added that requiring 

bar codes on vaccines would “increase the potential for disrupting vaccine 



production lines, particularly if there is a need for in-line printing” and that 

“[gliven the fragile nature of vaccine supply and recent shortages of a number 

of vaccines, there is concern that any additional disruptions could exacerbate 

this situation.” 

For blood, the comments generally ~agreed that.we should require -bar * ’ _ 

codes Most comments acknowledged that an internationally standardized bar 

code symbology (ISBT 128) for blood exists and that the bar codes describe 

the blood’s identification number, blood group and Rh type, product number, 

expiration date and time, and special testing results. However, while some 

comments recommended that we require blood containers to have bar cod~es 

using the ISBT 128 symbology, one comment, representing’thousands of blood 

collection centers, blood banks, and transfusion services, opposed requiring 

the use of ISBT 128 through a regulation. Instead, the comment wanted us 

to require adoption of a United States Industry Consensus Standard for the ” 
Uniform Labeling of Blood and Blood Components or “focus on requiring 

electronic data interchange and the definition and use of standard data 

structures.” 

For devices, the comments suggested another split between health care 

professionals and the regulated industry. Many health care professionals and I 

hospital groups supported requiring bar codes on devices, although some 

would defer action on medical devices so that progress on a rule to require 

bar codes on drugs would not be slowed down.. others w-ould- defer action,, o-n I ,_ ._, ,,., \ 3 ,.‘ . . .~ 
medical devices because different device classes present different levels of risk. 2 *..a* . <I/. :. .; ” 
Device manufacturers generally opposed the inclusion of medical devices in 

a bar coding proposal. The device industry noted, as we did‘in our June 18; * ’ 

2002, Federal Register notice (67 FR 4 1360) announcing the public meeting, 
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that m edical devices present different issues com pared to drugs, biological 

products, and blood. For exam ple, there are different classes of m edical 

devices, and each class represents a different degree of risk, so, for a’low-risk 

device (such as a bandage), a bar code m ight not have an impact on patient 

safety (67 FR 4 1360 at 4 136 1). As another exam ple, som e m edical devices m ay 

be reconditioned by parties other than the original m anufacturer; in such 

situations, the original m anufacturer m ight want to ensure that its bar code 

is rem oved or elim inated if the device is reconditioned, because the device 

no longer com es directly from  the original m anufacturer. Com m ents from  

device industry interests recom m ended further study and a separate 

rulem aking for devices or the voluntary use of “autom atic identifiers.” 

However, one device m anufacturer indicated that it .already uses bar codes on 

its devices, but it uses the bar code for reim bursem ent purposes and for 

logistical reasons rather than for safety concerns. The m anufacturer also ” 

re,com m ended that, if we wanted bar codes on devices, we should issue 

guidelines instead of a rule. 

2. What Products Would the Rule Cover? 

A fter careful consideration of the com ,ments, we propose’ to require the 

following products to carry a bar code: 

l All prescription drug products, including biological products (including . 
vaccines), but excluding physician sam ples; and 

l Over-the-counter (OTC) drugs that are dispensed pursuant to an order 

and are com m only used in hospitals; and 

For blood and blood com ponents, the proposal would require the use of 

m achine-readable inform ation. 
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a . W h y Cove r  P rescript i&  ~ ~ u g ’P roduc ts,‘~ ~ ~ ~ u ~ ~ ~ g  Vacc ines , B u t N o t 
, ,_  . , ,  

_  _ , 
Phys ic ian  S a m p les?  T h e  c o m m e n ts from  th e  pub l ic  m e e tin g  a g r e e d  th a t 

prescr ip t ion d rug  p roduc ts shou ld  have  a  ba r  code , a l though  a  smal l  n u m b e r  

o f c o m m e n ts sugges te d  th a t on ly  prescr ip t ion d rug  p roduc ts used  in  

inst i tut ions shou ld  b e  subject  to  a  ba r  code  requ i r emen t a n d  th a t prescr ip t ion 

d rug  samp les  shou ld  n o t b e  inc luded . 

W e  dec ided  to  cover  al l  prescr ip t ion d rug  p roduc ts, ra the r  th a n  lim it th e  

ru le  to  prescr ip t ion d rug  p roduc ts used  in  insti tut ions, because  w e  a re  u n a w a r e  

o f any  prescr ip t ion d rug  p roduc ts th a t a re  n o t used  in  hosp i tals. O u r  p r imary  . . 
focus  is to  he lp  reduce  th e  n u m b e r  o f med i ca tio n  er rors  occur r ing  in  hosp i tals, 

a n d , as  w e  cons ider  ‘“prescr ip t ion d rugs  used  in  inst i tut ions” as  be ing  th e  s a m e  

as  “prescr ip t ion d rugs” genera l ly ,  th e  p roposa l  re fers  to  “prescr ip t ion d rugs .” 

Howeve r , wi th rega rd  to  prescr ip t ion d rug  samp les , w e  dec ided  to  o m it _ . 

prescr ip t ion d rug  samp les  from  a  p roposed  ba r  code  requ i r emen t because  m o s t 

samp les  a re  g iven  to  p a tie n ts a t phys ic ians’ o ffices, a n d  w e  d o  n o t be l ieve  th a t 

phys ic ians o r  p a tie n ts wou ld  have  o r  b e  inc l ined to  buy  ba r  code  scanners  

fo r  the i r  o w n  use  in  th e  i m m e d i a te  fu tu re . W e  recogn ize  th a t a n  a r g u m e n t 

cou ld  b e  m a d e  fo r  inc lud ing  samp les . W e  k n o w  th a t s o m e  samp les  a re  d o n a te d  

to  char i tab le  o rgan iza tions , such  as  f ree cl inics, fo r  d istr ibut ion to  p a tie n ts ‘” 
wi thout  cha rge  (Re f. 34 ) . These  samp les  cou ld  b e  subject  to  th e  s a m e  ’ ./_  .( 
med i ca tio n  er rors  as  m a r k e te d  prescr ip t ion d rugs , a n d  those  med i ca tio n  er rors  

cou ld  b e  p reven te d  th r o u g h  th e  use  o f ba r  codes . In  add i tio n , Congress  a n d  

F D A  have  b e e n  conce rned  a b o u t i l legal  sa les  o f prescr ip t ion d rug  samp les , th e  I 
p o te n tia l  d ivers ion  o f samp les  to  i l legal  d rug  traff icking, a n d  th e  e n try o f 

coun te r feit d rugs  into th e  who lesa le  distr ibut ion system . Requ i r ing  ba r  codes  -: 
o n  samp les  cou ld  he lp  i den tify d iver ted o r  coun te r feit d rug  p roduc ts th a t e n te r  
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distribution through illegal channels, and this could result in benefits that are ,( 1. ,_ j -.-.li ,, 
not directly related to the prevention of medication errors. 

/ 
We recognize that the vast majority of prescription drug samples are 

. 

usually given to patients at physicians’ offices and are not administered in 

hospitals. Because we have no evidence to suggest that physicians’ offices are 

likely to be equipped with bar code scanners in the immediate future, the 

benefits associated with preventing medication errors through bar codes on <), ;.. x 
prescription drug samples are unlikely to be realized in this health care setting. 

We also recognize that it is unlikely that charitable institutions, such as free 

clinics, would have the resources to buy bar code scanners to prevent 

medication errors. As a result, we have decided to omit prescription drug 

samples from the rule at this time. We do, however, invite comment on 

whether to require bar codes on prescription drug samples. Comments should 

address the costs and benefits associated with requiring bar codes on 

prescription drug samples. 

The proposal would apply to vaccines. The National Childhood Vaccine _ 

Injury Act of 1986 (Public Law 99-660) (42 U.S.C. 3OOaa-%(a)) requires each 

health care provider who administers a vaccine set forth‘in the Vaccine Injury 

Table to any person to record, in that person’s permanent medical record or 

in a permanent office log or file, the date of administration of the vaccine, 

the vaccine manufacturer, the vaccine’s lot number, and other information. A 

bar code on vaccines could help ensure the accuracy of those records insofar 

as identification of the,vaccine, its manufacturer, and date of administration L _, 
are concerned, and, for those vaccines administered in health care facilities, 

help ensure that the right vaccine is administered to the right patient at the 

right time. However, we are sensitive to the vaccine manufacturers’ concerns, 
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particularly as they relate to possible adverse impacts on vaccine production . . 
or availability, and we invite comment on the risks and benefits of including 

vaccines in a bar code rule. 

As for those comments that suggested an exemption for certain products 

or small containers, we decline to create an exemption mechanism and explain 

our reas‘ons in section 1I.F of this document. 

b. Why Cover OTC Drugs That Are Diipensed Under an” Order and 

Commonly Used in Hospitals? The public meeting notice asked whether we 

should require bar codes on all OTC drugs. After reviewing the comments, we 

decided against requiring all OTC drugs to carry a bar code because it is 

unlikely that putting bar codes on all OTC drugs would have a significant 

impact on reducing medication errors and offset the large costs associated with 

requiring bar codes on all OTC drugs. Most OTC drugs are used outside 

hospitals and other health care facilities and are used.by consumers who 

purchase the OTC drugs at retail. At this point, it is unlikely that individual 

consumers would buy, use, or have access to bar code scanners or use.such _, I . 
scanners before taking an OTC drug. 

We recognize, however, that some OTC drugs are administered to patients 
_ 

in hospitals and that bar codes would enable health careprofessionals to check , 
whether they are giving the right OTC drug in the right dose and right route 

of administration to the right patient at the right time. In addition, we recognize 

that OTC drugs could interact with prescription drugs administered at that ,‘. .I 
hospital or affect another drug’s performance. Thus, we propose to require bar 

codes on OTC drugs that are dispensed pursuant to an order and are commonly 

used in health care facilities. For example, the bar code on an OTC-drug 

dispensed pursuant to an order and commonly used in a hospital may allow . I 



a hospital’s database to identify any potential interactions between the OTC 

drug and any prescription drugs prescribed for the patient, or may alert a 

health care professional to the patient’s allergies relative to the OTC drug s 

ingredients. The proposal would apply to any manufacturer, repacker, i ‘, ,. 

relabeler, or private label distributor who sells a specific package of an OTC 

drug product to hospitals. It would not apply to ‘all packages of a specific OTC . . -9 / * ..“. ,I y 
drug product. An example of a specific package of an OTC drug product sold 

to hospitals would be an individual product, such as an aspirin tablet, 
, 

packaged in a unit-of-use container. 

We would interpret “commonly used in hospitals” to include OTC drugs 

that are sold to hospitals, packaged for institutional.use, labeled for 

institutional use, or marketed, promoted, or sold to hospitals through drug 

purchasing contracts or catalogues. For example, if an OTC drug product 

manufacturer sends its catalogues to hospitals to solicit orders from them, the 

OTC drug products described in the catalogue would be “commonly used in .” 
hospitals” because the manufacturer is marketing its OTC drugs to hospitals. 

If a distributor relabeled an OTC drug “for institutional use,” then that OTC 

drug would be “commonly used in hospitals” because it is intended’for ’ ” 

hospital use. 

We expect that manufacturers, repackers, relabelers, and private label ,. 
distributors would know which of-their products meet the definition of OTC 

drug products commonly used in hospitals. For example, we believe. that when ., ,I. ,_. .<. ,‘~ , 

manufacturers, repackers, relabelers, and private label distributors label or 

package their OTC drugs for institutional use, they know that the products will ,, 
likely be sold to hospitals. Manufacturers also know that their,,QTC:drug ‘ 

products will be sold to hospitals when they market or promote those OTC 
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drugs to hospital staff through detailing the products or other means, enter 

into hospital purchasing contracts, or sell to hospitals through catalogues. 

We recognize that it is possible for a manufacturer to sell an OTC drug 

to a wholesaler or retailer who then re-sells the product, without making any 

changes to the product, directly to a hospital without the manufacturer’s 

knowledge. We believe that, in most cases, the manufacturer would know,that 

the product may be sold to a hospital (e.g., because’of the product’s labeling, 

packaging). However, there may be rare instances when the manufacturer may 

not have had reason to believe that its product would be sold to a hospital. 

Therefore, if the OTC drug is not packaged, labeled, marketed~, ‘promoted, or 

sold to a hospital as described above, we would not expect the OTC drug’s 

manufacturer to comply with the bar code requirement. 

Proposed 5 201.25(b) would also include the phrase “dispensed pursuant 

to an order” with regard to OTC drugs. Some products in hospitals that are 

traditional types of OTC drugs, such as aspirin or acetominophen, are ^,_, I _^., 
dispensed pursuant to a physician’s order. Other products that are regulated .> ,,. 
as OTC drugs are not dispensed pursuant to a physician’s order. For example, ,,,, i _.( . . , _ “, ., , I 
a hospital might provide fluoride toothpaste or mouth rinses*‘to a patient’ ’ ‘. 

without a physician’s order. Because these products are not likely to contribute I / .“& 
to medication errors, the proposal would focus ,only on those OTC drugs used 

in hospitals that are dispensed pursuant to an order. 

We recognize that there may be other ways to describe the types of OTC 
,. 

drugs that should have a bar code,. For~exa,mple,~we considered requiring bar ,, 
codes for OTC drugs “sold directly to hospitals.” If the proposal pertained to 

OTC drugs sold directly to hospitals, most manufacturers, repackers, relabelers, ,. (‘. .,: ., _ 
and private label distributorswho sold their ~products directly to hospitals 
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would be subject to the rule, but the.bar code requirement could be avoided 

by selling the OTC drugs to distributors or other third parties for re-sale to 

hospitals. We considered applying the bar code requirement to OTC drugs that ,’ . ; 
are labeled for use in an institutional setting. This alternative is equally 

difficult to administer because it is easily circumvented by relabeling the drug. 

We considered requiring bar codes on OTC drugs commonly used in health 
, 

care facilities (rather than hospitals), but could not determine whether clinics, 

nursing homes, and other facilities would invest in bar code scanning 

equipment. 

We specifically invite comment on the terms we should use to describe ,. 
OTC drugs that should be subject to the bar code requirement. Comments 

should also consider the following issues: 

l Who should be. required to apply the bar cod”e on the OTC drugs that. 

are subject to a bar code requirement? If the proposal refers to OTC drugs 

“commonly used in hospitals,” will manufacturers, repackers, and relabel&s 

know which products require a bar code? 

l Do the terms “dispensed pursuant to an order” sufficiently distinguish ..- ._ 
between those OTC drugs that are likely to be involved in medication errors 

from those that are not? 

c. Which Blood Products A.re CoverecP,Current EDAregulations state that .,I, .I ,;_ .,,. 
the container label on blood and blood products “may bear encoded 

information in the form of machine-readable symbols approved for use by the 

Director, Center for Biologics Evaluation and Research” (see 2 1 CFR 

606.12 1 (c) (13))) but they do not require the use of such symbols nor do they 

specify a particular symbol. Correct identification of blood is essential bec*ause 

transfusion errors or use of contaminated blood can,.have serious adverse ’ : 

I  ,  . , . _ , .  .  



health consequences for a patient. For example, one comment submitted in 

response to the public meeting stated that transfusion, errors cause as many - ‘_ I^ 
as two dozen patient deaths annually and that the,number may be under 

reported. Consequently, we propose to require that blood and blood component 

container labels bear “encoded information that is machine~readable~ and ._I ,,,, “~ ,*. . I. ,_ 

approved for use by the Director of CBER. We address this specific requirement 

at proposed § 606.12 1 (c) (13), which we discuss more fully in section 1I.H of 

this document. 

d. Why Did We Omit Medical Devices From the ~Rgle? ,c2t ,this time, we 

are omitting medical devices from this rulemaking. We recognize that different 

issues arise for devices than for drugs, so further consideration is needed 

regarding the need for putting bar codes on medical devices. We will continue 

to study whether to develop a proposed rule to require bar codes on medical .., . j. 
devices to prevent or reduce medication errors. 

C. What Would the Bar Code Contain? (Proposed ~201.25(c)(l)) 

1. What Is the National Drug Code Number, and Why Would It Be Helpful? 

Proposed §201.25(c)(l) would require the bar code to contain, at a 

minimum, the drug’s NDC number. The NDC number~identifies~ each-drug 

product that is listed under section 5 10 of the act.~,*Gost persons attending the 

public meeting agreed that a bar code should, at a minimum, contain the drug’s 

NDC number. I,. ” * 

To complement this proposed requirement, we intend to revise our drug ,-. I ,“i ,, _$_ ‘ i”.. ;_: .“. 
establishment registration and listing regulations to redefine the NDC number 

and to make the NDC number unique and more useful to informational _, 

databases, whether those databases are created-for purposes of preventing 

medication errors, obtaining the latest information about a specific drug, or 



29 

tracking drug use or distributiqn. We hope to publish a proposed drug ‘, I 
establishment registration and listing rule in the Federal Register soon. 

Please note that proposed § 201.25(c) (1) would require the bar code to 

contain, at a minimum, the NDC number. Several comments submitted in’; 

response to the public meeting indicated that some drug manufacturers already 

place bar codes on their products, but that the bar code contains a numerical 

identifier that contains, but is not identical to, the NDC number. For example, 

some comments suggested that the bar code contain the International Article 

Number (EAN) or the Global Trade Item Number (GTIN). We are aware that 

some drug companies already use a bar code containing the:‘ 

l Universal Product Code number (UPC). The UPC is usually a 1Zdigit 

number that may or may not contain the NDC number> within it. For.example, 
. 

if the drug’s NDC number were 1234567890, the UPC number might be ., 
312345678906, where the first digit (3) signifies thht the product is a drug; 

and the last digit is a “check digit” that helps confirm that the bar code was 

read correctly. However, some drugs, particularly OTC drugs, may have a UPC 

number that does not contain, the NDC number; 

l International Article Number (EAN). The EAN.is-a 13-digit number and 

also contains the NDC number within it; or 

l Global Trade 1te.m Number (GTIN) . The GTIN is a 14-digit number that 

contains the NDC number in conjunction with a code that identifies the 

product’s packing level. In the GTIN, the first digit signifies the packaging ,I . ), // 
level. 

Thus, under the proposal, the bar code could contain the NDC number alo-ne 

or the UPC number, EAN number, or GTIN number, as long as the NDC number 

is present. By making the NDC number the minimum bar code information , 



requirement, firms could continue using various numbering systems (such as ., 
the UPC, if the UPC number contains the NDC number, EAN, or GTIN . 

numbers) in their bar codes, thus minimizing or eliminating the need for 

companies to redesign or generate new bar codesan”d, minimizing any ’ ,. ., : 
disruptions to the companies’ international markets. 

We recognize that some comments supported the use of a unique 

identifying number rather than the NDC number. One comment explained that 

the UPC code that goes on the product label does not always use the NDC 

number, so if we required the bar code to contain the NDC number, important 

label changes could go unnoticed if health care professionals’relied on the bar 

codes instead of product labels. The comment suggested that if distributors 

establish the unique identifying codes and revise those-codes when they make 

label changes, the revised code could then trigger a need ‘for a health care 

professional administering the drug to read the label and to update its database 

accordingly. Another comment described the NDC number as a “dumb 1 

number” in OTC drugs and suggested following UCC/EAN guidelines instead , * 
to identify the product. Another comment stated that QT&&ugs should use 

the UPC number instead of the NDC number because changing UPC bar codes 

to include the NDC number would result in great expense without a 

discernable benefit. Additionally, during a meeting with CHPA and others, the 

industry representatives.stated that UPC cqdes do ,not always contain NDC 

numbers, and retailers rely on the UPC codes, so requiring the use of NDC- 

numbers would be disruptive to the industry and retailers. The industry 

representatives suggested using a unique identifier, other than. the NDC” number. 

We decline to require the use of unique identifying numbers other than 

the NDC number. Through the proposed drug establishment registration and ._I ,_ 
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listing rule, the NDC number would become a unique identifying number for 

listed drugs and correspond to a particular listed drug. If we allowed . ., 

distributors to assign unique identifying numbers and did not coordinate the 

assignment of such numbers to drugs, the result could be extremely confusing 

as distributors could use different id,entifi~~tisn,-s~~~ernes (suc:h as a mixture . _.,. * “..,* j”l 

of letters, numbers, or other characters). Moreover, creating and maintaining 

databases on drug products for medication error purposes would become more ,. . 

difficult because identifying information would have to come from multiple 

sources. For example, the Federal Government might be’the source‘for ND’C 

number information, but firms who created unique, non-NDC identifying 

numbers would have to provide information on those numbers to the databases 
., .I ., _,;a ,,.. ,... ;- 

themselves if the databases are to be complete and useful. Multiple information 

sources would increase the likelihood that some, info,rmation‘~an,d databases 

might not be updated as frequently as others, that some information might be’~ 

unavailable, or that the information would be presented in different or 

incompatible ways. While we understand the OTC drug industry’s reservations 

about changing UPC codes to include NDC numbers b,ec,auseS of a possible 

impact on retailers, proposed 5 201.25(b) would only require bar codes on,OTC 

drugs that are dispensed pursuant to an order and are commonly used in 

hospitals, so most OTC drugs should not be affected. 

2. Would the Bar Code,E$e Required to Contain the Lot Number and Expiration 

Date? 

Many organizations and individuals have recommended that the~bar,code 

contain information regarding the drug’s lot number and expiration date, and 

others have recommended phasing-in a requirement- to have the bar code 

contain the lot number and expiration date. 
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We decline to._require lot num ber and expiration date inform ation in the 

bar code at this tim e. In general, while lot num ber and expiration date 

inform ation would-m ake it easier to identify drugs that had been recalled or 

were expired, we neither found nor received data tq,show &a&the benefits 

of bar coding lot num ber and expiration date inform ation’would exceed the 

costs of putting that inform ation in the bar code. There is, however, lim ited 

inform ation on the extent to which patient safety is ‘affected by and m edication 

errors occur as a result of taking expired or recalled drugs. We reviewed data 

from  our adverse event reporting system  and found 90 cases where patients 

received an expired drug and 21 cases where patients received a recalled drug. 

Expired drugs m ay becom e subpotent and m ight not have the intended 

therapeutic effect. They also m ay contain degradation products associatedwith” 

aging. Products m ay be recalled for, a variety of reasons including no active 

ingredient present in the product or contam ination of the product that could 

lead to infection. I I .-. ,-. I ,,“a. t 

We ,also tabulated data from  the Office oft Com pliance, Center for Drug . 

Evaluation and Research, on the reasons for and the, extent”to;which drug 

products have been recalled from ,the m arketU.Pro.m , f&al year 1997 through 

fiscal year 2002, there were 1,230 recalls, of which 97 were Class I (reasonable 

probability that the use or exposure to the violative product will cause serious 

adverse health consequences or death) and 1,133 were Class II (use or exposure 

of the violative product m ay cause tem porary or m edically reversible adverse 1 ,. 5 *,,, (. 
health consequences or where the probability of serious adverse health 

consequences is rem ote). Despite this num ber of recalls for safety and health 

reasons, we received,few reports of adverse events associated withAt.&. 1 -1 .,, L 



administration of a recalled drug, and we do not have reliable data that s>how 

how often these products were administered to patients. ., 

Thus, based on the data available to,,us, we cannot determine the . . ., ,-. <‘ ;* 

magnitude of the public health problem associated with administering expired 

or recalled products, and we cannot quantify the patient safety benefit 

associated with requiring lot number and expiration date information in a bar 

code. 

Some comments suggested that requiring lot number and expiration d&e .” _ / 
information in a bar code could.,have benefits outside the medication error _, .___, . . . . . . . i,, * .,” , I. /,#-r_l*l,*,**~Iv I _‘“%,‘Z _, s. 3.,x ,‘~‘: ““- ,, _‘ , ,.., 

context by making it easier to track or trace products and to identify counterfeit 

products. 

We agree that bar codes may be useful outside the medic-ation error : , ,__ I - 

context, but our rule focuses on the use “of bar c~odes to prevent medication “.I 
errors. 

Industry comments indicated that adding lot number and expiration’date 

information to the bar code would adversely affect production line speed. ,One ,, L ,ix /, b < -1 > 11-*1*~1 ;*.\” 

comment from a drug company predicted that encoding lot number and 

expiration date information. would reduce packaging line speed by 40 percent 

.and cost more than $4.8 million for its product lines. Another drug industry 

comment indicated that a~requirement to encode lot numberand expiration 

date information could cause companies to reconsider their packaging choices, 

or require companies to alter their printing methods. 

We also note that inclusion of lot number an”dL,expiration date information 

might require the use of a different machine-.read&$e fomat, such ,as a<two- , ..I. ,),, 
dimensional symbology, in addition to or as a substitute for ,a~‘linear,bar,code, 

and that could affect a hospital’s equipment purchasing decision. Use of 
’ 



34 

nonlinear bar code formats could, require the purchase of a different scanning 

or reading device and also increase a hospital’s equipment costs. 

Based on the evidence we h.ad, and ourobligation under Executive Order 

12866 to choose regulatory approaches that maximize net benefits, the ,. I , : 
potential burden of encoding lot number and expiration date information 

appeared to outweigh the potential benefit at this time. Consequently, the ;’ 
proposed rule would not require lot number and expiration date information _(.ri . ,-.,I .- -I, x1,1 _. . I . _., ,,. , 
in the bar code. We will.continue”to study the issue and invite comments and, .,_ 
more importantly, data on costs and benefits associated with requiring lot 

number and expiration date information in the bar code. If comments” provide 

information and data to. support requiring lot number and expiration date 

information, we may consider requiring that information with the bar coded 

NDC number as part of a final rule. 

Although the proposed rule would not require the drug’s lot number and 
..‘ 

expiration date to appear in the bar code, the proposed rule would not prohibit ,,.* 
the inclusion of such information. In other words, FDA will’ not, object if a‘ 1 ,,- il.lv‘ll* I” *,_ ,<n,l/, 

manufacturer, repacker, relabeler, or private label distributor were to,add the 
, ” I “‘~ ‘, 

lot number and expiration date to its bar code or add such information in a 

machine-readable format provided that the lot number andexpiration date 

information is accurate.-In a meeting with PhRMA on,.August 19, 2002, the ” . ,, /, . . . . “,l,,“S, 

industry representatives suggested to us that they might add machine-readable 

lot number and expiration date inform&ion- if a demand existed, for. it. ‘(T\iire ’ “ ’ ’ ” 

have placed a memorandum of this meeting in the docket for this rule, along 

with memoranda of meeting for other meetings we attended.) We do not k:now 

how much more such drugs would cost (compared to drugs that only had the 

NDC number encoded in the bar code) or whether hospitals and other health 



care facilities would be willing to pay more for drugs that have the NDC 

number, lot nu,mber, and expiration date in a bar code or machine-readable 

code, but the meeting raises the possibility that market forces could lead to 
._ 

the inclusion of lot numbers, and expiration dates inbar codes or other 

machine-readable formats. . I .l. * 

D. Would the Rule Require a $pecific Type of Bar Code? (Proposed 

1. What Did We Hear from the Public Meeting? 

In the public meeting notice, we asked whether we.should require the use / 1 / 
of a specific bar code symbology, such as reduced space symbology (RSS),’ 

adopt one symbology over another, or allow for ~‘,m,a,chine readable” formats-~ : 

(67 FR 4 1360 at 4 136 1). We also asked for the “pros and cons” of each 

approach (id.). We had identified RSS as a possible symbology because W< 

knew about industry-conducted pilot studies that used RSS bar codes on s,mall 

vials (Ref. 35). Our reasoning was that if RSS symbology could be used on 

small containers, it could be used on larger containers, too. ’ ’ 

The comments. we received reflected. agarray of differing opinions, ranging., 

from the adoption of a specific, non-bar code tech”nology to prescribing no 

specific symbology or standard at all in order to promote innovation. Two 

principal, yet contradictory, themes emerged. One view advocated requiring 

a specific symbology or standard to promote uniformity and to create the 

conditions whereby hospitals could invest co,nfidently in bar code scanning 

equipment, without having to buy different pieces of equipment to read , _,. ..) ,,,, ,~. : 
different bar codes.,or otheSm~~hine.readable formats or without having to . _., ,, .// >, , .“““,“a x ** .A‘, 11, _; _,‘.,S” ,r %, **, i-iw,“.a., .i* *np .o-;“.i 

fear that any equipment purchases would soon become. obsolete. Another 1’ 1’ I 

comment declared &at, the bar cod-e, symbology adopted by FDA should be 



36 

compatible with current scanning devices used by health care organizations.’ 

However, if the rule adopted a single symbology or standard, the rule could . .) _ 
affect future innovation in this field, and we would have to engage in new 

rulemaking to adopt any newer symbology or standard. 

The other view stated-that we should not” select any specific symbology 

or even require linear bar codes at all; instead, these comments said the rule 

should require the use of mac,h&re-readable ,or. automatididentifier tech,no!ogy, 

thus creating the conditions under which newer, and perhaps better, 

technologies could be used in the future,. H,owever, the comments .and our own 

analysis suggested that if the rule allowed for ,multipleesymbol types or 

technologies, hospitals might be confronted with incompatible technologies . ,.“, IX. .-+ .,i$ ‘1 .,. ,“.,‘i,.L. ir j ;-a . ,,,^.<, ^ .,-rl.t,.r,;* ,$ Zj,. I : .,.,. 
and decide against buying multiple pieces of equipment. For example, if one ,” . 1 4. 
drug used an RSS bar code, another used a radio.frequency identification 

format, and a third used a unique, patented, automatic identification 

technology, a hospital would have to decide whether @buy a bar code scanner, 

a device to detect the radio frequency information, and a device to detect the ,(, 
patented identifier, or some combination of the three de,vi,ces: If those costs : 

were too great, the hospital could decide against making any equipment : 
investments altogether, and the benefits from bar coding would not be realized. 

Other comments suggested that we require the use of machine-readable .,. >i, ^ 4 
codes capable of being read by “machines currently deployed” and 

“economically available” or use symbology that is “compatible” with “current IU 1_” ,_ _,^.__ ), ./ x 
scanners.” 

Some comments, suggested that we conduct research to develop time lines 

for adopting specific bar code symbologies, that we have USP provide bar code I~ _. . ,” ..” . ; . ~ ,* ),, 
_ . ..I i * yl_^. , ‘, 

standards, or adopt a standard or family of symbologies. Other co’mmentssaid 
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we should form a group involving various interests to study issues further ,or . . ..,_I,_ ./ ,. 
create an “automatic identificationcpordlin~~~ng’council” to ensure that 

minimum information requirements are met and that the best technology is 

used. 

Deciding whether to require a specific symbology, standard, or an 

unspecified “machine-readable:’ symbol was’s very difficult decision because 

of the comments’ competing and sometimes incompatible positions. For 
,, r_l 

guidance, we examined how another. Federal agency reached a decision when 

confronted with an analogous problem of whether to require a particular action I 
to accomplish a specific goal or to let market forces decide the outcome. We 

examined how the Federal Communications CommjssQn (FCC) decided to 

adopt an order to require all television receivers to include digital television 

(DTV) reception capability in order to move towards a” 2006.target date for’a 

transition to digital television. Congress had imposed a December 3 1, 2006, .” L ?. . . 
target date for the return of the.spectrum used by broadcasters for analog 

channels unless 85 percent of homes in a market, could not receive-local digital 

broadcast television signals. The FCC faced a problem; the public was reluctant 

to buy DTV receivers until there were DTV stations offering attractive DTV 

programs, but broadcasters l‘acked the incentive@ provide sudh DTV 

programming in the absence of an audience that would attract advertisers (Ref. s /11.., ,a<.” +i.b/*, i., /‘., ._ ,., 4 ,~. / ,sx / 

36 at p. 13). Moreover, because analog televisions were,still, being sold, each 
/ / < . 

sale of an analog television set put the FCC farther. from reaching the 85 percent *, 
DTV reception goal (Refs. 37 and 38). The FCC ultimately decided to adopt 

a plan to require DTV tunemonalmost all, new television sets by 2007 and ,. I.” “I ̂^ I%.*YLI~I”l~I. , “. ““< ,< ), .““u.i .W” 

established a 5-year rollout schedule to minimize costs, to television .” 
manufacturers and consumers. Jtvrecognized that requiring the manufacture of 
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DTV receivers would,address “the root cause of the problem, namely the lack 

of television receivers capable. of receiving DTV signals” (Ref. 36 at p. 13). The 

FCC also recognized that, without its intervention, the transition to DTV;might , * _I 
remain stalled. The FCC’s decisio.nWto require all television receivers to include ,_, 

digital television (DTV) reception capability is even more noteworthy because “.,“, _ ,. 

some FCC Commissioners did not favsr significant regulatory intervention, in 

the market (Ref. 38 at p. 1). 

Our case is similar to the FCC’s in the s5ense~that we *. -4,. have an objective ““,2ii.x, “:ii*>.. v* .I 

(reduction of medication errors) that can be achieved through bar codes, but 

hospitals are reluctant to invest in equipment because of the 1,ack of bar coded. 

products, and manufacturers, repackers, relabelers, and private label 

distributors are reluctant to, i~nvest in such bar codes or other technologiesin , : x, / j*” :$ _ i A ,-**w :: i. .,“zr’““-~,~~~,*~~“- .*.iiii n*..~r* ,.“‘““~f”~:,+ps,+ La’.,* 4‘ d/, “~“̂ *~l 

the absence of a demand by hospitals or a requirement for such bar codes.. 

If we fail to specify a particular measure, such as a symbology or standard; 

progress towards medication error reduction ,through bar codes could remain 

stalled; hospitals might still be reluctant to invest-in equipment because of 

uncertainties in the marks, symbols, or technologies used on the drug or a’ .1. 
limited amount of resources to -buy different types of equipment to read th\e _,/.“I 
various marks, symbols, or other technologies. Likewise, manufacturers, 

repackers, relabelers, and private label distributors.might not invest in bar 

codes or other technologies because no demand would .e@t”,or because their L / x I 

investments in such bar codes would b.c, was~~,~~~~,.~~~~pitals declined to btiy .” ,, ̂ .,: _ >\ * . ,“.. :_./. I .^ 
the necessary equipment to take advantage of those bar codes or other 

technologies. .‘ 

Consequently, proposed 5 201.25(c) (1) would require the bar code for .. 

drugs and biological products (other than blood,a~~~“blood,products) to be any 

., . 



linear bar code in the UCC/EAN standard., This means. that the bar code can ^ _, ., /*. I I > .,., * L oJ,“/;_F ,.:,. ,. IA,/‘_,. ^O ,,* ‘ *+ ,l_..‘” _a . 1 ,_ 

be any linear bar code symbology, such as UCC/EAN-128, RSS, or UPC (if 

the UPC contains-the .IVDG number), within the UCC/EAN standard. Adopting 

a linear bar code in the UCC/EAN stan.dard, as opposed to a,specific~ bar code 

symbology, should give firms some flexibility in selecting the bar code jI_ I) > . 
symbology that best fits their needs andshould, also give the rule some _, 
flexibility as linear bar code symbologies change, are added, or are phased. out. ‘ ,. .I. .: 

For example, we know that the .UCC has annou,nced a,l‘s,~nr3c;“~.date.4f.,29P5,. _ j 

for a new EAN-13 code because the comrnoznly-used UPC code is running’out 

of new company prefixes for that 12-digit code (Ref. 39). So, as new linear, ., , .~. ~, I _, -” / , . . _; Ir ._ ( ., .I 
bar codes are added to the UCC/EA&tandard, those new codes would bei . . . 

acceptable under the proposed rule as long as those new codes include the . . ..” I_ ” >, _- 
NDC number. _ 

__ I I . . _,. ,, _,,ql_ ..” ,..., I .I : .., 

The UCC/EAN standard-also has the~.advantage of being a widely used 

global standard. One comment~submitted,q~“~ehalf of the IK@T@~TF~ i 

Working Group on Barcoding of Pharmaceuticals advocated the use of the 

UCC/EAN standard because it represents a “validated, testable global ’ ’ ’ 

standard.” The comment also suggested that regulatory authorities from 

Europe, Japan, and Canada are actively pursuing a bar code standard for 

pharmaceuticals and “are watching’to see what the FDA decides.” C,omments* I ̂ __ 

from the UCC, EAN, and some pharmaceutical interests also. menti.oned&he __ , 

global applicability of the UCC/EAN standard. 

We recognize that other bar code standards exist notably those advanced _, ^. . . . _ ,.1 ,.., )\ _ u. ._ J 

by the Health Industry Business Communication Council (HIBGC) . ~HIBCC bar 

code symbologies include code 39 and code 123, (The‘UCC/EAN system also 

h,as a UCC/EAN- 128 symbology that is similar, but not’identical, to the HfBCC 

_, . 
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code 128.) HIBCC also has the Universal Product Number (UPN) system which !. “h ,C” ._ 

is used for medical and surgical products. Comments from drug and biological 

product companies, however, usually referred to UCC/EAN standards if they 

identified any standard at all, so we presume that the use of .UCC/EAN 

standards would be less disruptive to those industries compared to requiring *x (:*# . . l: j / 
the use of a different bar codestandard. ,,I-Io,vever, a comment from HIBCC 

suggested that some drugs may use HIBCC bar codes, that medical devices, ;_, .>” ,‘.. . .‘ 
in particular, are “uniquely identified by the UPN number,” and that the 

Department of Defense, Veterans Administration, and other organizations use 

the UPN numbering system. Therefore, we cannot preclude the possibility that 1 : 
some drug firms and organizations may use or prefer to use I-IIBCC bar-codes, 

so we invite comment as to w,hether the rule should refer in&ad to linear _,., I _ +. ̂^. ,.., I, x.- ‘I.q<~P&.r,a . _ ,h‘ ,. ̂/_,?, <A I. ” .*(>; ,‘l,,‘ ^1”- ““~_ I, I, ‘a >.?#xi_ ;e -. I \ _ o‘ 

bar codes without mentioning any particular standard orrefer to UCC/EAl\J _’ ‘.’ 

and HIBCC standards. 

Our position presumes that, by the time any final bar code rule becomes 

effective (assuming that we do issue a final rule), bar code scanners will be 
. *. *. “, 

able to read different.U.CCIEAN.l~,~ear”.~arcQde symbologies reliably and 

efficiently. This is a critical consideration, b”ecause the proposed rule’s benefits . / - _ _ ‘. ., 
are realized only if hospitals invest in bar code,scanners, and we reiterate that 

their willingness to make that investm.ent, may depend on the number of 

different bar code symbologies that will be used and the ability of bar code 

scanners (particularly those scanners already in use at the hospitals) to read .- I.,” 
different symbologies. Comments from the public meeting disagreed on what -; -. ‘, 
capabilities different bar code sc$nning technology had to read different 

symbologies. Some comments. suggested that new bar code scanners canread 

different linear bar,code symbologies, particularly those in the UCC/EAN ,., x __b ._ /” j “..,> i, a,_ ., ‘_ ~ _. “j< I_ ,,I ;_ 



standard. In contrast, others suggested that bar code scanners &may be unable 

to read newer bar code symbologies or that older scanners cannot read new- ,_ 

symbologies or composite codes. Our, understanding is that scanner capability 

depends on how the. scanner is programmed (because,.scanners are 

programmed to read individual’symbologies) and whether scanners can be , ,*., _, 1 , *. 
upgraded or modified to, read new”,symbologies. For example, some bar code 

scanners might be programmed to read the most. commonly used linear bar 

codes and might not be able to read the RSS symbology. Some scanner 

manufacturers may be able to upgrade or modify an existing scanner to read “‘ . . . . . 
newer symbologies, while other scanners, due to their age or the manner in 

which they were made, might not be capable of being upgraded. We invite .a,. . . , _ ,* 

further comment on this” point. 

As for non-bar code technologies, we know that other.technologies exist 

or are under development, but we decline to specify the use of DataMatrix. 

or other nonlinear bar code formats .or technologies, such as radio frequency ,I .‘~1 )/ ** I> /,.. , 

identification (RFID). We realize that other technologies may be able to encode 

more data or be more versatileco-mpared to‘linear bar codes: .For.example, 

in a meeting with the National Alliance, fork Health Information Technology, _. _. ,il._ile * / ,” , ‘. __ i 

we heard how RFID could ,be,eused @facilitate inventory control and to track ~_.__xy *“,h,.&& *. O...,‘,“. ..I*.,B”i*&-e>.* 

individual items because each RFID tag would have its own unique “electronic . a- _j ., , ,~ “4s As 

product code“ (EPC) consisting of a header code, an “EPC manager” that would j s 
probably identify the product’s manufacturer, an “object class” that would 

refer to the product type, and a “serial identifier” that-would ,be unique to 

each individual item., RFID’s ability to track individual .ite,ms, co_ul,d,help drug 

companies and public health agencies identify and eliminate’ counterfeit drug i ,,. . c ,X> .* I . -/_ ,. ___I ,,” . a, ‘_/; ..i^u’ ‘+.~ . , ._ 
products. However, the costs associated with RFI,D tags and readers could be 



significant; literature provided by the Auto-ID Center conced.ed. that.current 

RFID tags are “fairly expensive” and that a firm, might have to purchase more . 
than one reader if multiple RFID frequencies exist (Ref. 40). A representative 

from the Auto-ID Center stated that the.“target cost” is five cents per RFID 

tag, so the technology could become more available and, lessexpensive in the ,, “̂ /.,jjlll (, “1 , I,, : _j . 
future. 

Nevertheless, we find that linear bar codes are sufficient for encoding NDC 

numbers, and hospitals that already have or intend to buy linear bar code 

scanners might not have to upgrade those scanners or purchase new devices 

if the proposed rule would require the use of linear bar. codes only. In contrast, 

if we were to allow for other, technologies such as RFID or even two- 

dimensional symbols such as DataMatrix, hospitals might have to buy RFID 

readers, optical scanning equipment, or other equipment because linear bar x,___. . 
code scanners may be incapable of reading other technologies and, depending 

on the particular scanner, may be incapable of being upgraded. However, we 

invite comment on whether-t& rule .sho,uld.,adopt a different format (whether 

that format is a symbology, standard, or other technology), and recommend 

that any comments advocating the use of a different model consider~and : 

discuss the following issues: 

0 What other symbol, standard, or technology should we-consider, either 1 _ , 
_. ~( 

in place of a linear bar code orinaddition to it?,.gow.“,a,ccepted is that symbol, 

standard, or technology among firms that would have to -affix or use that, 

symbol, standard, or technology? For example, we know that RFID technology 

has great potential for encoding a lot of data and foridentifying individual “’ . ’ ^ . ,. 
products, but the technology is not yet widely accepted in the pharmaceutical 

industry due to its novelty and costs,’ 



l Will hospitals be able to read or use,thc symbol, standard, or technology, 

either with existing equipment or equipment under development? We reiterate 

that hospitals m ight not have the financial resources to buy multiple pieces 

of equipment to read multiple, incompatible formats, so hospitals must be able 

to make equipment purchasing decisions confidently, knowing that they will I, - ,_- ..:“. “‘)--) _r .,riiirr‘,* .,,. ‘,-I ,_.‘* ,,// er, -“*?a. _ > _“,r_ _)..- $, ̂_/, __ , . . ,j_ 
recapture their investment costs. > 

Insofar as drug products are concerned, we also decline to have the 

proposal refer to the use of machine-readable co,des or symbologies that can 

be read by machines “currently” used. Although a reference to “machine- _’ 
readable” symbols or to “current” technology m ight seem to make a rule more 

accommodating to future technological developments, words such as 

“machine-readable” and “current,” when used in a regulation, can create 

several practical difficulties. For example, in the absence of an accepted 

standard or process, disputes could arise as to how we or any other person 

or group determines what is “current. ” A manufacturer who wants to use a~ j .., ,,,,,*, -/,, .), I , 

novel bar code or symbol could get different answers depending on whom it ,.,. , 
consulted; a hospital using linear bar code readers m ight find the novel code 

incapable of being read by its “current” scanners, whereas the firm marketing 

a new machine to r.ead.the novel,code. would argue that the novel code is _f .” .xe “I /- .a 
,._ 

“machine-readable” by “current” machines. Similarly, if only a fraction of the 

machines used in hospitals can read a new c.ode, a hospital m ight argue that 

the new-code cannot be read by “current” machines, yet, if machines were 

or could be upgraded or modified, a firm that marketed the rnachin,es, or, 

upgrade service m ight argue that the new code can, indeed, be read by current 

machines, provided that upgrades or modifications are m ,ad~e~~.~l’hese and other I_ ,bUl. .,A~.mr.#~. >.$,,.Ys -2:) “,) ‘ ~” _. , ( ^ ” 

potential problems associated with, a, reference to “current” machines or *(_*, .I) u.< -A. .“~ I , _ .a‘<: ,,_, i,\‘ li<..~.\,,‘* *, ‘*A, ” *> ,# , % ,. 2,. * OS _, 2 , :‘ 



“machine-readable” technology lead us to avoid using such terms in this _,, 

proposal. (Different consideratipns apply for blood and blood products, and _, “‘ 
we discuss the proposed requirement for machine-readable symbols for blood 

and blood product containers at section, 11. .H of this document.) “es._ 1 ‘__ ” *, _ ,,./ . _( 
Furthermore, we decline to establish committees or others bod@tq.study 

the issue further or to decide technological issues. Given the comments-we I 

have received thus far, we have no assurance that a committee,“o.r other?b*ody 

would arrive at a consensus. 

Nevertheless, if a group comprised of the affected.industries and ,persons ,, 
who would use the bar,codeLco,u@ agree on a standard, symbology, or . ._, _.. _“.. _ 

technology, we would be intereSted~in.learning about such standard, 

symbology, or technology and its costs and-benefits. We-w”o,uJd carefully 1. - , , 
review the information and, consjder the jnformation when drafting a final rule. ,.. /. a ” , “, ,./., _ .“<.<a 1-e rir,~s4..,“< ‘, _,&~,, l,~. _I” -,er c1.1*.“, P% ,I (__ .,/__. ,., 

2. Are There Any Specific Requirements for the Bar Code? , __ 

Proposed §201WW(i) and (c)(N ) ii would require the bar code to be _,. __ ,, _ / ._, __ _ .I I 

surrounded by sufficient blank space so that the bar code canbe,scan,ned. L _ _L , 

correctly and to remain intact under normal condjtions of use. These .I “..,~,‘,~,5~~.~“,... _...; <c /, .,-, _o ” )):!.* ” “_>? ._, 

requirements would help ensure that the bar code can be.*read, easily and 

accurately so that its safety benefits may be realized. We note that today some 

manufacturers have bar codes at jocations where the bar codes are destroyed, I _ H‘ ‘-*“tl.w% ,, _” -i* */s _h. ,.,.. .,*., ,““F1llI1-l,i 

damaged, or otherwise rendered useless. For eyample, some manufacturers 

have put bar codes pn jndividua!. @&wrapped packets, but the bar code 

overlaps the folds or perforations that separate the foil-wrapped packets. When 

one packet is separated from the.others, the bar code is split into pieces, and > 
the resulting bar code fragments can provide misleading or nonsensical 

information to the bar code scanner or might not be read at all by the scanner. _” j “, ,) . . ,-.,a ._ _I._‘ /.II”j__/ 
. * 



So, the proposed rule would require the bar code to be p1aced.ma manner 

so that it remains intact during normal conditions of use. For t,he,,foil_wrapped 

packet example, this would mean that the bar code would be placed away from 

folds or perforations so that each packet, when separated from the others, has 

its own intact and easily scanned bar code. 

Note, too, that the proposal would include the phrase “under normal ” ~_; -i. _I/#., ,..I 1” ,_ __l _, 
conditions of use.‘: Depending on the packaging and cont&er*used, the .._, . __. ,(“. __ , 
“normal conditions of use:’ r-nay or may not require the bar code to remain 

intact at all times. For example, assume that you have a tablet in a blister 

package and that the bar code is printed on the flat side-of theblister’ptickage. 

If the bar code is scanned before the.tablef~is pushed through the flat side, ,i *,. ,. 

the bar code would not remain ,“intact” after the tablet has been dispensed, “.j._jxl,i. ,,,(. a I 
, 

and this would be acceptable.because, under “normal conditions of use,” the 

bar code would have already served its purpose by being‘scanned before the “1 

drug was dispensed. In contr&t, assume that you have a bottle that contains 

multiple tablets. The b.ar codeon_the bottle, under proposed 5 20 1.25 (c) (1) (ii), 

would have to remain intact-throughout the bottle’s use so’ that the bar code, 

could be scanned each-time a- tablet is dispensed from that bottle. I ._v.A__; -*. ,-. */ L_ \“I. l,xi”l, 

One comment said we sho$d .&it b.y@c. quality,~.heJlp.indust,ry.-build; j _ 

a bar code information infrastructure, publish our results, and support 

mandatory testing and verification of bar codes. _ .,, _“_, , ,_ ,.. , _ 

_ We decline to adopt the comment’s suggestions. The bar code would be 

part of the drug’s label, so issues~‘eoricei;ning its quality and verification would . .I/‘ ..“/ , ,~ (_ 

be subject to current good’manufacturing practices (GMP’s). In general, persons 

who would be subject to the bar code requirement would be, responsible for 

having written procedures for the receipt, identification, storage, handling, 



sampling, examination, and/or testing of labeling an~“packaging’lat~~~iifs,’ for .) .,.‘ ., .; ,. _ ” , , 
exercising control over labeling materials and label operations, and for 

ensuring that correct labels are used (see 2 1 CPR §§ 2 11.122, 2 11.125, 2 11.130). 

Failure to meet GMP’s will cause,-a drug to be considered adulterated under 

section 502(a) (2) (B) of the act. 

We also note that there are various standards relating to bar codes already. _^ , I . . . w (,.,.,, I _. i_.Ll. 

For example, the American Society for Testing and Materials has a standard . - 

procedure for bar code verification (Ref. 4 1). The International Organization 

for Standardization has various s@ndards for automatic identification and data . )/ ~. ” I ,, I , .“e+% ~. <,,~l.> e, ,-...sr -_>.s b! : _j.,*,, ./ .o”:i .,._. ,“& s.; .,.), *<~a,.,ce ., ,., ,__ I _ _., ) 

capture techniques, and several deal with bar code quality and symbologies. _ ! 
The UCC has guidelines on bar code placement and,other documents ona. ,_ 

> 
specific symbologies or quality matters. Given these standards and other _ __ 

documents, as well as the comparatively greater expertise of standards 

_. 

organizations in this area, we do not intend to develop our own guidance 

documents regarding bar code details such as quality, verification,‘or testing. . -. I., 

The bar code can also be-used to access,,the medication ” /I)‘__ : ,-- jv,e *rux;,,..iLIP~d-i~~~.” information found ILY riii~,,r..~“iiil*~~~~.~ ~,:~~“~~,~~~~~r.~~~;‘iir~~‘-is i ‘Q? .3,” elrr +- ,,,w iv .., <, ..I;; * 

in the professional labeling of a specific drug product. We are currently 

working on a collaborative initiative with the Nati,onal Library of Medicine _ ,I1~L” es, ,w* _ 

and the Department ofveterans Affairs to create a collection of up to date, xlllli* ‘S-: 3 “” ., I.; ̂/A, __ 1 * I-‘ I,, _“V,i o_;“.w”l*_*_~~‘~cI “)“%.1^., (,b.. Ih~” _“I,, ;..- i A ‘*n‘Li.~“.‘.,* ,, z I.-Y**- irnx.<*c , .>/a _S.^S.., ./.,..*I. * 0 ..l”.” ,“.,“a a,. _“.Y Vl *,* .., ._ 
computer readable electronic lab.els for marketed drug products called the, ._ ,*. ii, ,‘“i.r”~‘,xu,~-*r”~, 

“DailyMed.” By linking the NDC to the appropriate label in the DailyMed, 

people will be able to use computer systems to access important medication 

information simply by scanning the bar code found .on the drug package. This .I .C” 
could help locate proper dosage instructions, identify drug interactions, and 

find other informatio,n necessary for the safe use of medicati,o,ns, . _, r 

“., .  ,  

. I  
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E. Where on the Lqbe.lWould the Bar Code Appear? (Proposed §201.25(c) (2)) ,_~ /~, ,,y._ -_ >:a -;,, j . I.. _(, 

In the public meeting notice, we asked where the,bar”code, should.,be 1 

placed. We asked if there were benefits t-o placing bar codes on immediate 

containers and if there was away to distinguish whether certain containers 

with a bar code would have amore significant effect on preventing medication 

errors than other containers (67 FR 4 1360 at 4 136 1). 

Some comments suggested that the bar code go on every package level 

down to the unit-of-use .or unit dose., Qthe;r,c,omments recommended placing _ ~_ a>-~, *.)-mr,“.ll”a~n?,l~, .,*,.. _..,, + 

the bar code on the “immediate container”,.or.unit dos”e or unit-of-use package _ .,_,,, _, _ .,.., _(,l(l\j_ _ . j . . . . ,. (I 

only. 

In contrast, one comment. expressed surprise that we would even consider 

putting bar codes on unit dose or unit-of-uszpackages because of the potential 

impact on manufacturers. 

Several comments also disagreed as to whether we should specify where 

a bar code should appear on a particular-package. For example, one comment \ /.” ,,, 4 ./ i 
recommended,that~we..d,raft guidelines for bar code placement; the guidelines 

would consider ergonomics, scanner types, symbologies, and, packaging. ^ 

Another comment wo,uld require the bar code to be placed where “the typical 
. *__ ,, ,- -.. 

user of th,e s~canning device can reliably and consiste’ntly scan it.” ..(, .Y”,,*: 

In contrast, other comments stated that we should notrestricfthe” bar !, _ I. 

code’s placement on a package because differences relati.ng to package size, . _,_ .,-I “/_ _^ ., _ ,/ ~. -_. ,~‘ 
shape, and material demand flexibility as to the “bar code’s placement. ’ 

Proposed § 201.25(c) (2) would require the bar code to appear on the drug’s 

label. Section. 201 (k) of the act defines “label” as,: ‘adisplay ‘of written, printed, 

or graphic matter upon the immediate container-of any article; and a ,. _ /I 
requirement made by or under authority of this act that any word, statement, 



” .’ : ;, 
I’ <._ &%.>; -‘?..I ,- . . _:l, ,^ 

4s _, ^. 

or other information appear on the label shall not be consider&tobe com$ied 

with unless such word, statement, or other information also appears on the j 

outside container or wrapper, if any there be, of the retail package of such 

article, or is easily, legible through the outside container or wrapper.” Thus, 

by requiring the bar code to be on the drug’s label, proposed 5 201.25(c) (2)’ 

would result in bar codes on the drug’s immediate container label as well as- . . ,.~, _.?1 j, _ 
the outside container or wrapper, unless the bar code is easily ~legibleand 

. * ., 

machine-readable through the outside container or wrapper. 

We decline to, adopt the comments’ positions to require bar codes on all 

packages or only on immediate containersbecause. that ,~*~.~~~,,,el:t~.~~“,,res.~lt in j -*.<l.,*,l-/,_ c,, >I,_. ,;_ ,“, 

too many products being bar coded or too few. For example, if we required ” ., 
every package to bear a bar code, then arguably a shipping container of drugs .I, _ , , . ,_^((_ . 

would have a bar code, even though no hospital would dispense a drug directly 

from a shipping container to a patient, and a bar code on the shipping 

container would have no impact on medication errors. (The bar code could _i 

help with inventory control and tracking, but such matters are outside the. 

scope of this proposed rule.) If we required only the immediate container .I _. ..i”., /~_, ” .” , 

(which is the container that ,ia in direct contact with. the drug at all times) #,L +( .Tr:i> ,1 -,, .*- ,-_ .“;a :ili-l: * ‘,# ., 4 
to have a bar code, then patients receiving multiple-unit containers (such as 

a box holding blister packed tablets) would be vulnerable to& medic.ation errors, “, _I . “_ 
._ : 

because the multiple-unit container would not have~aabar cpde., I _I / ___ 

As the previous paragraph suggests, there may be more than one bar code .I. _, , _. 

on a product depending on the package and whether it has” a unique NDC . . 
number. For example, assume that you make drug,tablets that,are individually 

packaged in a plastic blister pack and then boxed in a cardboard container. ^. %N *“a” ,“. 5, ,_ ,. * ,._(,_. &.,“.. I .?” / .,, *_ _ * “, “, ._ ^.. _ j 

If the individually packaged tablets have a unique NDC number, then each ” i / 
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indiv idual blis ter pack wou1.d have a bar-co-de. The carbb9ar,~.,cntainer . ‘ .,..A:, “, 
holding the blis ter pack would have to have a bar code, too,‘because the 

cardboard container would be an “outer container” within the s tatutory  1 ,‘ . ‘ ? *, .r__^..? ‘.‘ * “, ,r,*-.IY~~~,“~,W **QC’ -~~~~ii..,n,~.~~~~,~~~. e,i.*n ia*,w. n*wM 

definition of “label. ” -. ,; -2. ~ 

i :‘r: 

Although proposed § 20125(c) (2) would not require the bar code to appear 

at a specific  location on a product, proposed § 20 1.25(c) (1) ( ii)  would require 

the bar code to remain intac t under normal conditions  of use. The latter . ,, ,,. ‘_ . (. / ..,,._) _ + .,.I , _%h”, ,,,. ,v l_*,,r;_,-,>; ., .A.‘_ ~‘“‘in*“-~‘4.‘“. b .r._,. i*” iY\ ,~ _ju16.““‘c . ‘(- _ I . *_* /) 
requirement may influence the bar code’s  location. ,, 

” , 
F . W hat W ould Happen if a Bar Code Could Not Be Put on EJ  Product? 1 

The proposed rule would not contain anexemption provis ion. W e are 

awar”e of indus try-conducted pilot s tudies  that have placed RSS bar codes’on 

small v ials  (Ref. 35). These pilot s tudies  suggest that almos t all products are 

capable of bearing a bar code. However, some comments from the public  

meeting suggested that small products might not be capable of bearing a bar 

code and recommended that we al&w, for exemptions. 

W e decline to create an exemption provis ion because we believe that 

almos t all products are capable of bearing a bar code. In addition, exemption 

provis ions  sometimes create unintemied adminis trative problems and consume 

agency resources as some indiv iduals  or firms may be tempted to submit . 
exemption requests notwiths tanding their ability  to comply  with a particular ~ ,_ _> f 
regulatory requirement. For example, if we were to create a general exemption 

provis ion, a firm whose drug product was packaged in a small v ial might seek 

an exemption even though it could use a RSS linear ~bar code on that v ial. “_, .I” .,. ,C, ‘ .~ . “.I <.“a”~ ,Sl,,, ._;, j ,. 

If we tried to impose a limitation on the exemption, such as allowing for 

possible exemptions if it would not be technologicaily ’fea&ble to affix  a bar 

code on the label, a firm might argue over whether economic  or other 1 
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so  ” ./^  ..I _ ;. ~ “,, > j. .‘“: 1  _ - 
cons idera tions  d e te rm ined  v & e ther  a  ba r  cede-was  techno log ica l ly  feas ib le.  In  .I_  -_ ^e  I.. + .._  _ a _ ,“̂ _  ,L  ._  
th e  e n d , w e  cou ld  b e  ob l iged  to  devo te  resources  to  rev iewing,  dec id ing , a n d  

pe rhaps  re -examin ing  e x e m p tio n  reques ts, a n d  w e  can  avo id .th a t p o te n tia l  

d ra in  o n  F D A  resources  by  n o t c rea tin g  a n  e x e m p tio n  prov is ion.  W e  invi te ,i 
c o m m e n t as  to  w h e ther  any  specif ic p roduc t o r  c lass o f p roduc ts shou ld  b e  ‘. L  ,. I “. , _  
e x e m p t from  a  bar  code  requ i remen t a n d  th e  reasons’why  such  a n  e x e m p tio n  

. 

is cons idered  to  b e  necessary.  W e  a lso  invi te c o m m e n t o n  h o w  w e  m igh t c rea te  f 
a  wa iver  prov is ion th a t wou ld  m inim ize th e  p o te n tia l  fo r  m isuse o f th e  waiver.  

W e  wi l l  cons ider  w h e ther  to  incorpora te  specif ic e x e m p tions  into th e  rule.  

G . W h a t Is th e  P roposed  Im p l e m e n ta tio n  P lan?  
., ..I(, -  .^  ” ;* .( / 

If w e  issue a  fina l  r & to  requ i re  ba r  cod ing , w e  wou ld  requ i re  ba r  codes  

o n  h u m a n  prescr ip t ion d rugs  a n d  O T C  drugs  d i spensed  u n d e .r a n  o rder -and  ,~ ._  (<  .~  > ..., 1  / *; ._ i  ” _ _  

common l y  used  in  hosp i ta ls  wi th in th ree  years  a fte r  w e  pub l i sh  t,h e  fina l  ru le  

in  th e  Federa l  Register .  The  3-year  per iod  wou ld  g ive  a ffec te d  par ties  tim e  ;- -” ” _  
to  o b ta in  N D C  n u m b .ers, if necessary,  exhaus t supp l ies  o f exist ing labels;  a n d  

m a k e  n e w  labe ls  th a t con ta in , the -~ba r , co ,.& ?  qr  mach ine - readab le  inform a tio n  ,J . _*,.. a*  (e j  e r  I. *c .*., r..i*~ ~ C r * + ~ ,,,c~ ~ C I.-.*Y -.~ “~ rl ir l‘ *.r,iU”# i ~ ~ ~ d a ~ i ”*4, t,, < ,(X ,, -2  _  _ _ , c. *“. ,‘ .I. \_  .., . 

Add i tional ly ,  because  th e  bar  code’s add i tio n  to ” a*  labe l  w o u 1 d .b e .a  _ ._  r  I ,_  \ ~  _  ., :. ‘._ .S . “,” _ . ,” 
m inister ial  ac t th a t ,wou ld  n o t. requ i re  us  to  exerc ise any  j u d g m e n t as  to  th e  

inform a tio n  be ing  p resen te d , w e  in tend to  have  firm s ,whose”.d rug  p roduc ts .-’ 1 ,; 

a re  a l ready  app roved  or  ma rke te d  n o tify us  a b o u t th e  a .dd i tio n  o f th e  bar  code  

to  the i r  p roduc t labe ls  th rough  a n  annua l  repor t (see  5  3 1 4 .81(b)  (2)  (i i i) (21  CFR  

3 1 4 .81(b)(2)( i i i )  a n d  6 0 1 .12(d) ) . F  o r  ma rke te d  O T C  drugs , the re  is n o  .._  ~  )I _ I ^ . . 

comparab le , rou tin e  repor tin g  requ i remen t ifth e  d rug  is n o t th e  subject  o f a n  

app roved  n e w  d rug  appl icat ion,  a n d  w e  d o  n o t in tend to  impose  any  repor tin g  ” ., _ ,, , _ , /.,, 
ob l iga tior i  re lat ing to  ba r  codes  o n  O T C  drugs . 

1  
c/, “., _  _  . . _ “. r  I., ,, , _  .“_  ” 1  



We recognize that the bar codes’ ability to prevent medication errors 

depends on many external factors outside this rule, such as the availability 

of bar code scanners, computer software that can process the bar code 

information and compare it against patient information training health care ” 
professionals to use scanning equipment, and the willingness of hospitals to , * 
invest in bar code scanning equipment. However, requiring bar coding on 

human drugs is a necessary “first step” for promoting the use of technology ,- . . _x” .A,” _a. , 

to combat medication .errors (Ref. 42). 
. 

We also acknowledge the various comments from the public meeting 

suggested different implementation periods for this rule. In general, some 

comments suggested short implementation dates measured in months whereas 

other comments suggested implementation dates measured in years. A few 

comments suggested different implementation dates for different products or _’ 
would have the implementation date depend on the product’s potential for 

harm. Several comments recommended requiring bar codes to contain the,NDC / . . > . . 
number first, and require the lot number and expiration date at some future 

date. 

We decided on the 3-year implementation date to give affected firms time 

to redesign their labels and exhaust pre-existing label stocks and to give i, 

hospitals time to decide which-s,canning devices or systems to develop or ! 

purchase. Additionally, as we suggested earlier, we want to give hospitals more ~ .i,-;,, ” -- 
time to decide whether they would be willing to work with pharmaceutical , I / 
firms to have other information (such as lot number.~and.expiration date) ,” 2 
encoded. 

We decline to create a “phased-in”. implementation system whereby we 
- _. _I ,I, _,,.” ../ I, 3 

would require the NDC number first, and then require inclusion of lot numbers 
I., ._ a 



and expiration dates at a future time. 4s we, ‘explained earlier in section IIC.2. 

of this document, we lack data that would support requiring lot numbers and 

expiration dates on bar codes .at..thi~,~i.~.e.,,WZ?ilew~--~~2l_.~~~,object if firms 

volunteer to encode such informatiron (assuming that they encode the correct . ,_ ^ _.,. . _ ,^ ,’ I F.’ ;- ._I.“. ‘/ 
information), we will not require or specify any implementation period for the , 
encoding of lot number and expiration date information. 

H. How Does This Rulk Apply‘ to Blood and Blood Components? (Proposed . (jl>_> j_..I * 
9 606.121 (c) (I 3)) 

Like medication errors, errors involving blood transfusions can result in 

serious injury or death. For example, one study examined reported transfusion 

errors occurring between January 1, 1990, and December 31, 1999, from 

approximately 256 transfusion services. in New York (Ref. 43). The study . -., . . 
focused on reports involving the administration ‘of a unit of blood to someone 

other than the intended patient or the issuance of incorre&blood because of “, ___ .-. / ..~^ r ., .,., 4. ( ,..; 
a blood bank or phlebotomy error. “During’the study period, nine million red’ 

_’ 
._ _“,/ < 7. 

blood cell and whole-blood units were transfused, and 659~cases.of enoneous’ , “. *p *I”‘. ,_1 ‘~~.~%~’ ., __ ~ 

administration were obs,erved, for a frequency of 1 error per 14,000 _ ’ ’ .. _ ’ 

transfusions. Five cases resulted in fatalities, at a rate of 1 per 1,800,OOO units. 

In cases where the patient received an incompatible unit, nearly half (47 

percent) suffered no ill effects, but 4 1 percent of the cases. resulted in an.acute 

hemolytic reaction, and 2 percent resulted in fatalities (id.) The most common ,. ( 
error outside blood banks was administering properly labeled blood to a 

patient other than the one f0.r yhornthe~.~~it ~x~QZ3-~!e~~~~(37 @ iced. In 

blood banks, the study identified issuance of the vvrong unit (4 percent) and 

testing errors (7 percent) as some common errors (id.). 
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Current FDA regulations, at 2 1 CFR 606.12 1 (c) (13), state that the container 

label for blood.and blood components “may bear encoded information in the 

form of machine-readable symbols approved for use by the Director, Center 

for Biologics Evaluation and Research. ” The reference to ~“machineTreadable (_ ,.~._, >_. ._ ,_Yl $. 

symbols” in § 606.12 1 (c) (13) was intended to be flexible and accommodate 

changes in machine-readable technologies. For example, FDA recognized the 

use of Codabar (a specific bar code symbology) in 1985, and, in 2000, approved 

the use of ISBT 128, version 1.2.0 (Ref. 44). . 

Unlike the situation for other prescription drugs, there is already 

substantial use of bar codes.& blpod and blood products. Most blood 

establishments currently use machine-readable symbols or “ABC Codabar” on ’ (< 
their blood and blood component labels. In August, 1989, the International 

Society for Blood Transfusion (ISBT), an organization established to promote . 

and maintain a high level of ethical, medical, and scientific standards in blood 

transfusion medicine and science throughout the world, recognized that ABC 

Codabar, the first bar coding system adopted by the health care industry, was 

becoming outdated and initiated the design of a new system using the bar code / 

symbology which eventually became known as ISBT 128. i ,_ 

In December, 1996, the International Council, for Commonality in Blood _f” .~^.. l~. ,I_ 
_ .~ .I 

Bank Automation., (ICCBBA) held an ISBT’ 128 Consensus Conference,’ in I_ (/ _ ___ 

Washington, DC, to provide an opportunity for dialogue among the affected 

industry groups and FDA. Although there was a consensus for use of ISBT . I ^( I -._ _. .e _I I ,_ b ,v _ “,..n “.*wlp,~- ‘X‘r.“.i(^r?h*.~ir,r _*_ .) ” ““(, ..z. 
128, some participants expressed concerns regarding implementation time .^ . “. .,.,. I _ 
frames and costs of implementation to hospital transfusion- services. However, 

ISBT 128 has numerous advantages over the ABC Codabar. For example, ISBT 

128 is more secure, allows more flexibility in coding highly variable 
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inform ation, uses double-density coding to allow m ore info&nation to be 
, ‘ ,-, 

encoded in a lim ited space, and can be interpreted by the sam e bar code . 
readers used with ABC Codabar. 8 

The ISBT 128 bar code system  established by ISBT is sim ilar, but not 

identical to, Code 128. ISBT 128 is a. copyrighted sym bology. The ability to ,. . . I 
read, store, interpret, transfer, print, or otherwise m anipulate ISBT 128 data 

structures requires registration with the ICCBBA and paym ent of an annual 

licensing fee, and the ICCBBA uses the fees, to revise, enhance, extend, and 

m aintain the ISBT 128 system  and associated databases (Ref. 45). The ISBT i” ” . .‘ I, .., 
Council accepted an application specification for ISBT 128 in July, 1994, and ._ 
approved a resolution that allbar coded blood,.products collected after July 

4, 1998, be labeled using ISBT 128. However, the use of ISBT l-28 in the IJnited . _.,a ” i 
S tates has been slow, and the ISBT 128 system  has not beenim plem ented’in 

accordance with the ISBT Council’s resolution . _ , _ I- . . j _. _ ,,. ,r ,1 _ _,,.; ._; ,x ‘_ .,. ‘..L . \ _,_ ,* ̂ .‘ .( . 
Despite the international convention and guidance docum ent, com m ents 

subm itted in response to the public m eeting suggest that § 60’6.12 i(c) (13) has 

not resulted in a uniform , international bar coding system  for blood in the ‘. ._ 
United S tates. Wbiksom e com m ents desc&c.d. !SELL 28_in,,~~~~~~bl_e,te_r~s, 

stating, for exam ple, that it allows m ore inform ation to beencoded or is m ore 

accurate than Codabar or that ISBT 128 represents an internationally-accepted 

standard for blood, at least one com m ent indicated that licensing fees 

associated with ISBT 1.28 m ,ay deter hospitals from  using the ICCBBA system . .“__ _, 

Com m ents were also dividedas to wh~~~.~S.to~.F~,~uire the use of ISBT 128 :or 

sim ply require the use of “m achine readable” sym bols. 

We considered whether t-he, proposal should specify the use of ABC ,. 

Codabar, ISBT 128, a different sym bology or standard, or sim ply require the 



use of “machine-readable information’,‘..approved by the CBER Director. Each ._ 
approach has its adyantages and disadvantages. For example, requiring the use 4 
of ISBT 128 would help ensure a uniform bar coding standard for blood and 

blood components and be consistent. with the interna,tior& s$a.ndard, but 

requiring ISBT 128 would mean that we would.have toinstitute.new 

rulemaking if a new symbology, standard, or technology was adopted. ), _ 
Requiring “machine-readable1 information approved by the Director of CBER 

would allow CBER to consider new technplogies in the future, but could result 

in some blood establishments adopting one system and others using a different ._ 
system, thereby defeating the goal of creating a uniform system~for~i;lentifjring _ i “. ” 

,blood and blood components. Therefore, we invite comment as to whether we 

should require the use of ISBT ,128, require the use of a symbology consistent 

with that required for drugs in proposed 5 20 1.25, or require “machine- 

readable information” as approved by the Director of CBER or some other 

standard,or symbology. ,. I 
In developing this proposal, we recognize that the blood ,industry currently _ , x .I. .” - 

uses- a machine-readable code. that does not meet~~,~C/E4N~S~~nd-ards Some “‘*r.“‘,s ,E?, ‘. ,“-..I ,. _~ _<._ j/ ‘ 

comments at the public meeting stated that the scanners are capable of reading 

multiple systems (e.g., UCC/EAN and ISBT). Based on our understanding of ^, ., I 
the state of the industry and the ability of scanners to,read more than one 

symbology, we decided to propose a rule that would permit the existing coding 

to continue. We invite. comments on whether this proposal is feasible or 

whether we should require the use of UCC/EAN standards for bl,ood>and blood _ ” _-I ._i,, L” * / .” ” I 

components. , -, 1 . : 

The proposal would require that the machine-r&al& informatio~nmeet _j _, _ 7 _I 1 . ,_ -. ,Pi” &%>h’wr‘-.,i: (__“-.ilr r “, “< i .-c- /^_‘_l‘ _ ,/_. L< I.._< 
certain minimum requirements and be approved by the Director of CBER. 



These minimum requirements would move us closer-to-the goal of increasing 

patient safety. We anticipate that the industry will standardize encoded . ,*..., 

machine-readable information and readers, using our ‘minimum requirements .._ -, “,. 
to minimize, to the greatest extent possible, the need for “country-specific” 

software and the high cost associated with software dev”elopment and 

maintenance. 
i _,^ .,. : * _~‘, 

Thus, we propose to amend § 606.121 (c) (13) to require the use of 

“machine-readable information” approved by the Director “of 6BER. The 

Director will review the machine-readable information technology to ensure -. I, - a~.“> _, .md,\ “,,- ). .hiaA~. l/hb~,$ es:*,, 

that the minimum requirements are met regarding the accuracy of the required .” ,~_. 
labeling information, spacing,’ and-conditions of use., “’ ” ” 

Proposed § 606.12 1 (c) (13) also would: 

0 Explain that all blood establishments th&.man,ufe,cture, process, 

repackage, or relabel blood or blood components intended for transfusion and 

regulated under the act or the Public Health Ser”vice Act are subject to the _ ^“_.. __,.II.yxD, 

machine-readable information requirement.-This would be consistent with the ,, 

pre-existing requirement at § 606.12 1 (a) and (b). 

* State that blo.od and blood components intended for transfusi.on are,, 

subject to the machine-readable i.~fg)rmatipr?requirernent. This would be ‘1 

consistent with the pre-existing requirement at § 606. I2 1 (a) that describes the 

purpose behind container, label requirements. 

l Describe the minimu-m contents of the. machine-reamdabie information as _-, -. ; A ,I /ill -^-.,A>,..,.. .*_ _*” <.” -*-..,#,>I ?l,l, rClls~,.,i.,*iiii.,, I ___, 6. ,_ ., *, . j 

a unique facility identifier, lot number relating to the donor, product code, 

and the donor’s ABO blood group and Rh type. This would reflect the pre- ._-._” .~ _ ‘.. _) I‘ ._, ._ ^ 
existing requirement at § 606J 2 1 (c) (1)) (c) (2), (c) (3), (c) (1 O)! and (c) (12),, i ,,i- 



0 Specify that the machineTreadable information must be!u@que to the 
_- 

blood or blood component, be surrounded by sufficient blank space so that , 

the machine-readable” information can be-read co,rre~tly, and remain intact 

under normal conditions of use. This would be consistent with the,pre-existing -~. .I ., ,_ *, ,“~ .,,_.” ,.. 3 . e* /) 1 .,/, 0”. _. , 

requirement at 5 606.120(c) that requires labeling to be clear and legible. 

0 State that the machine-readable information-m.ust appear on the label 

of the blood or blood component which is or can be transfused to a .patient ~ ,_ ,,- __. 
or from which the blood or blood component can be taken and transfused to 

’ a patient. The proposal would not specify where the machine-readable 8 
information must appear on the label. To illustrate how this would, work, the 

proposal’s reference to any blood or blood component would include a unit ’ 
of whole blood, packed red bl.ood cells, plasma, platelets, and cryoprecipitate 

AHF. The unit of blood or blood component label would contain the machine- 

readable information if the blood or blood component has any possibility of 

being transfused to a patient, whether or not the unit isactually transfused. 

Additionally, the phrase, “from which the blood or blood component can be 

taken and transfus,ed to ,a patient” would include the circumstance where ; 

blood or a blood component is extracted or aspirated with a syringe from the 
i 

container of blood or blood component in order to transfuse to a patient. This 

technique might be used when transfusing neonates or under other medically 

necessitated circumstances. In this case, the blood or blood component from Ii ._‘I ,..>$. 
which the aspirate is taken must have affixed to it a l,ab,el.co.ntai,ning the 

I. 
required machine-readable information. This would b-e consistent,.@t~h the pre- 

existing requirement at 5 606.12 1 (c) (8) (iii) that requires specific statements if I 
a product is intended for transfusion. ‘: 
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We also invite comment on how the proposed rule m ight affect hospitals 

where patients receive blood pr blood components. Specifically, we want to 

hear how the proposal m ight affect a hospital’s decision to purchase a madhine ” -. ;^ 
reader (e.g., scanner) that properly identifies the intended recipient of the 

blood or blood component. To prevent medical errors, this machine reader 

would need to be compatible with the machine readable ,information .encq,ded 

on the blood or blood component label, yet a hospital’s purchasing decision ^I ^. I ._ ._ , ..>~,., . . , 
m ight also be influenced by the bar codes appearing on drugs and OTC drugs 

that are dispensed pursuant to an order and commonly used in the hospital. 

We intend to ma&e a machine-readable informationrequirement effective 

for blood and blood components 3 years after we publish a final rule in the 

Federal Register. Changes to existing blood and blood component labels would ._ _. ~. _, :,, _ II_ ,. / 1 . 
require the submission of an annual report as described in 2 1, CFR 60 1.1 Z(f) (3). 

I. What Bar Code Requirement Would Apply to Biological Products? (Proposed ’ 
5610.67) /. 

The proposal would create a new 5 610.67 that describes a new labeling 

requirement for biological products (other than blood and blood products,’ 

which would be covered by proposed’§ 606.12i (c) (13)). Proposed § 610.67 

would simply state that biological products must be labeled in accordance with 

the bar code-requirements at 5 201.25. In addition to the separate authority 

provided by section 351 (j) of the Public Health ServiceVAct, the Federal Food, 

Drug, and Cosmetic Act also applies to a biological product that is regulated /; , : 
under section 351 of the Public Health Service Act. _ ,_ 

The proposal would not apply to biological products that are regulated _ ., .“. > ~ , ., ,:,,i 1.., .,~ \ illye ‘j” ‘.X) ,‘&:. b. / ._. $~” >‘; /> ,, __ <, 

as devices for,the, reasons we stated earlier in section II.,&,2$d of this document ” _ . . . . - -_. ,. Is .,,; .a. ,-A _ ~~~X~~,s~.l ‘.Y.d4c’ -.-*I .,,, t,,. -_ ,, .“/. _. 
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III. Legal Authority 

We believe we have the authority to impose a bar coding‘requirement’for 

the efficient enforcement of various sectiqns of,the,act, TVhese~~,include sections ,_ / I ?S i I_ . 8.” *. /, 

201(n), 201(p), 501, 502, 503, 505, and 701(a)) (21 U.S.C. 321(n), 321(p), 351, 

352,353,355, and 371 (a)) of the act, and sections 351 and 361 of the Public 

Health Services Act. 

A bar coding requirement for drugs would permit the efficient enforcement .- 

of the misbranding provisions in section 502(a) and (f) of the act, as well as 

the safety and effectiveness provisions of sections 201 (p) and 505 of the act. - . I - _. ,? 
Bar coding is expected to significantly advance: (1) The provision of adequate 

directions for use to persons prescribing, dispensing, and administering the 

drug; (2) the provision of adequate warnings against use by patients where a ,,_, Ij ., i .._ 

drug’s use may be dangerous to health; and (3) the prevention of unsafe use 

of prescription drugs: 

Section 502(a) of the act prohibits false or misleading labeling of drugs. 

This prohibition includes, under section 201 (n) of the act, failure to reveal 

material facts relating to potential consequences under customary conditions _ 

of use. Information in a data&e that could be readily accessed through the 
.,-, ,._ . . . . . 

use of a bar code, such as the drug strength, dosage form,. route of 

administration, and active ingredient and drug interactions is material with ., .I 
respect to consequences which might result from use of the drug under such , .il . . . . 

conditions of use. Because all the drugs (prescription drugs and the subset of 

covered OTC drugs) covered by this proposal may be used in the hospital ” -1 
setting, such use in hospitals can be considered the “conditions of use asar,e 

customary or usual. ” As is made clear in section,, I ,of this dqcument, bar coding / _’ 



can be expected to reduce the incidence of the following types of medication L_,_ h _,., a, < r”*irrr: * 

errors: 

l Administering the wrong dose to a patient; 

l Administering a drug to a patient who is known to be allergic; 

l Administering the wrong drug to a patient or administering a drug to 

the wrong patient; 

l Administering the drug incorrectly; 

* Administering the drug at the wrong time; and 

0 Missing or duplicating doses. 

Because information accessed through use of the bar code will reveal 

material facts relating to potential consequences under customary conditions ,i /,_ 
of use, the bar code requirements are justified under section 502(a) of the act. 

Section 502(f) of the act requires drug labeling to have adequate directions 

for use, adequate warnings against use by patients where its use may be .< ‘ 
dangerous to health, as well as adequate warnings against unsafe dosage or _, ,. ,. 
methods or duration of administration, in such manner and form, as necessary 

,. 
to protect users. The bar code would make it easier-for the person i “’ 

administering the drug to have full access to all of the drug’s labeling ., .,. 

information, including directions for use, warnings and contraindications. 

Moreover, because the bar code’s inSormati~on.,~o~~~,~go to the computer where 

it could be compared against the patient’s drug regimen and medical record,’ 

the person administering the-drug will be able to determme’~6hether the ,right ., 
patient is receiving the right drug (including the right dose of that drug in 

the right route of administration) at the right time. The person administering 

the drug will also be able to avoid giving products to a patient who might \ ~ “. ,^ ., : 
be allergic to, or otherwise unable to take, a particular drug. Because the ‘bar 

code will facilitate access, to ,mformatQr ~including adequate directions for use I.~(_. c.~*I,.~ 



and adequate warnings, the bar code requirements are justified under section’ 

502(f) of the act. 

In addition to the misbranding provisions, the premarket approval ’ 

provisions of the act authorize FDA to require that prescription drug labeling 

provide the practitioner with adequate information to permit safe and effective 

use of the drug product. Under section 505 of the act, we will approve a new 

drug application (NDA) only if the drug is shown to be safe and effective for TV 
its intended use under the conditions set forth in” the drug’s labeling. Bar ’ 

coding will ensure the safe and effective use of drugs by reducing the number !j 
of medication errors in hospitals and other health care settings. Such coding 

would allow health care,professionals to use bar code scanning equipment to , 
verify that the right drug (in the right dose and right route of administration) ). ,( . / 
is given to the right patient at the right time. 

Section 505 (b) (1) (D) of the act requires a new drug application to contain 

a full description of the methods used in, and the facilities ,and controls used 

for, the manufacture, processing, and packing of such drug. The same 

requirement exists for abbreviated new drug applications (see section 

505(j) (2) (A) (vi) of the act) and for biological products’ (see section 

35 1 (a) (2) (B)(i) (II) of the Public Health Service Act). Information in the bar code / ” 
would reflect the facilities and controls used-to manufactures the product. As L. / 
described in section 1I.C. 1 of this document, the NDC number would identify 

the manufacturer, product, and package. 

A bar coding requirement also would permit the efficie.nt enforcement of 

the adulteration provisions of the act. A regulation requiring the bar coding 

of products should avert unintentional n&up and mislabeling of drugs during 

labeling, packaging, relabeling, and repackaging. A bar coding requirement ~ 
. . ,” . ;,_. 
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therefore prevents adulteration under section 501 (a) (2) (B) of”& act. It is a” . ‘I ‘_( 

manufacturing method or control necessary to ensure that a drug product has I 
the identity and strength its labeling represents it to have, and meets the 1 

quality and purity characteristics which the drug purports or is represented I 
to possess. 

. i 
Requiring that the bar code be surrounded by sufficient blank space, and 

1 
remain intact under normal, conditions of use, would also further the efficient 

enforcement of section 502(c) of the act. Section 502(c) of the act provides that 
2 

a drug product is misbranded if: Any word, statement, or other information 

required by or under authority of this Act to appear on the label or labeling 

is not prominently placed thereon with such conspicuousness (as compared ,_ I 
with other labeling) and in such terms as to render it likely to be read and 

understood by the ordinary individual under customary conditions of purchase ,.,,_ ..I .!, I^ 
and use. The requirement that the bar code be surrounde‘d by sufficient blank 

i 
space and remain intact under normal conditions ,of use .\rvould help ensure 

that the bar code can be read easily and accurately so that its safety benefits 

may be realized. 

Because biological products, including blood, are also prescription drug __>, ,,- I. .“,_I> (I‘ j j ” “,- ;, ._,,,” 
products, the sections of the act discussed elsewhere in this legal authority “. _ 
section provide ample legal authority for promulgating a regulation requiring 

bar coding for such biological products. There is, however, additional legal ” 

authority for the rule’s requirements as to biological products. Section 351: of L I-’ ! 
the Public Health Service Act,authorizes the imposition of restrictions through 

regulations “designed to insure the continued safety, purity, and potency” 

(including effectiveness) of the products. Biological product licenses are to be i 
“issued, suspended, and revoked as prescribed by regulations” (42 U.S.C. 

j, 
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1 

262 (d) (1): see §§ 60 1.4 through 60 1.6). The bar code requirement for biological 

drugs, and the machine-readable information requirement for blood and blood ,* 

products, is designed to insure the continued safe and effective use of l icensed 

biological products. Therefore, if this rule were finalized, we may refuse to 

approve biologics l icense applications (BLAs), or may revoke already approved 
/ 

l icenses, for biological drug products that do not have such codes. 

Additionally, section 361 of the Public .Health Service ‘Act authorizes : > 
regulations necessary to prevent the introduction, transmission, or spread of 

communicable diseases. W ith specific regard to blood and blood products; the 

requirement for machine readable information will aid in the recall, quarantine 

and retrieval of units that are at risk pf spreading communicable diseases. j I . . ! 
After the effective date of any final rule, if a product required by the final 

rule to bear a bar code does not have such a bar code, the product may be ’ 

considered adulterated or m isbranded under the act and would be subject ‘to 
, 

regulatory action. Our enforcement actions under the act include seizure, 

injunction, and prosecution, and violation may result in withdrawal of an NDA- i 
or BLA. 

IV. Environmental Impact 
I 

We  have determined under 21 CFR 25.30(h) and 25.30(k) that this action 

is of a type that does not individually or cumulatively have a significant effect 

on the human environment. Therefore, neither an environmental assessment 

nor an environmental impact statement is required. 

V. Paperwork Reduction Act of 1995 

This proposed rule contains information coLle.ction requirements that ;are . _, 
subject to public comment and review by the Office of Management and Budget 
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(OMB) under the Paperwork Reduction,,Act of 1995 (44 U.S.C. 3501-3520). We ‘. 

describe the provisions in this section of the document with an estimate of 

the annual reporting burden. Our estimate includes the time for reviewing ., 

instructions, searching existing data sources, gathering and maintaining the _, ^... ,__” . I 
data needed, and completing and reviewing each collection of information. / 

We invite comments on: (1) Whether the collection of information is * 

necessary for the proper performance of FDA’s functions, including whether 

the information will have practical utility; (2) the accuracy of FDA’s estim,ate 

of the burden of the proposed collection of information, including the validity I 
of the methodology and assumptions used; (3) ways to enhance the quality, 

utility, and clarity of the information to be collected; and (4) ‘ways to minin-rize 

the burden of the collection of information on respondents, including through 

the use of automated collection techniques, when appropriate, and other forms 

of information technology. 

Title: Bar Code Label Requirement for Human Drug Products and Blood. 

Description: We are proposing a new rule that would require human drug 

product and biological product labels to have bar codes. The,proposed rule 

would require bar codes on human prescription drug products and OTC drug 

products that are dispensed pursuant to an order and commonly used in health 

care facilities, and would require machine-readable information on blood and 

blood components. For human prescription drug products and OTC drug ’ . . ,“- .: _^ “‘j li 
products that are dispensed pursuant to an order and commonly used in health / ( ._, 
care facilities, the bar code would contain the National Drug Code for the 

product. For blood and blood components, the proposed rule would specify (( 
the minimum contents of the machjne-readable i,~~or.~ati9napproved by the 

Director of the Center for Biologics Evaluation. and. Research as blood centers !. ,,. 
/ 

._ . . iI , 



have generally agreed upon the information to be encoded on the label. The ., I,” :- c. > j 
proposed rule would help reduce the number of medication errors in hos$tals 

and other health care settings by allowing health care professionals to use bar , - _.. __” / 
code scanning equipment to verify that the right drug (in the‘right do&an’d 

right route of administration) is being given to the-right patient at the.rig.ht 

time. 

Because the Center for Drug Evaluation and Research would have bar lcode 
~ 1 ” 

information for drugs subject to a new drug application or abbreviated new 

drug application to be reported through an annual report, this proposed rule 

affects the reporting burden associated with § 314181 (b) (2) (iii) (2 1 CFR’ : 

314.81(b)(Z)(iii)). Section 314.81(b)(Z)( iii re ) q uires the submission of an annual , 
report containing a representative sample of package labels and a summary 

of labeling changes (or, if no changes have been made, a statement to that I 

effect) since the previous report. Here, the barcode would result in a labeling 

change. We have previously estimated the reporting burden for submitting 

labels as currently required under § 314.8‘1 (b)(Z) (iii), and OMB has approved 

the collection of information until March 3 1, 2005 under C&XI3 control number ‘, 
09 10-000 1. We are not re-estimating these approved burdens in this ’ 

rulemaking; we are only estimating the additional reporting burdens asso&& 

with the submission of label changes under § 3 14.8 1 (b) (2) (iii). I ’ 

Minor label changes for blood and blood products may be reported as’part 

of an annual report, as described in 2 1 CFR 60 1.12 (f) (3)) and we would I 

consider the machine-readable information on blood and blood product labels 

to be a minor change. We have previously estimated the reporting burden for - .I 
submitting labels as currently required under § 60 1.12 (f) (3), and OMB has ; ’ ,,), 
approved the- collection of information until August 3 1, 2005 under OMB i 

, 
I, 
/ 
I 
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‘_  

- I 
! . . 

control number 09 1 O-3338. We are not re-estimating these approved burdens 
.j 

in this rulemaking; we are only estimating the additional reporting burdens “. _’ p 
associated with the submission of label changes under S 601: l2(fl(3). i 

Description of Respondents: Persons who manufacture, repackage, or 

/ 

relabel prescription drug products or OTC drugs that are dispensed pursuant ,. 
to an order and commonly used in hospitals, and blood establishments. I 

We estimate the burden of this collection of information ‘as follows: -I / 

TABLE 1 .-ESTIMATED ANNUAL REPORTING BURDEti’. 

21 CFR Section No. of ke- Frequency of Re- Total Annual Re- 
spondents 

Hours per Re- 
sponses sponses sponse Total Hours 

s201.25. 5610.67 1,447 31.1 45,000 24 hrs. 1.080.000 
§314.81(b)(2)(iii) 1,447 5.9 8,576 10.5 min. 1,497 
§601.12(f)(3) 211 1 211 1 min. 3.5 
~606.121(~)(13) 981 42,507.7 41.7 million 1 min. 695,000 
Total 1,776,590.5 

1 There’are no castal co&s or &p&ating an~~ainten~nce’6o~ as&iaied with ttik coll&ti$ of information: (, i !(. 

Our estimates are based on the following assumptions. 

0 For prescription drugs (including prescription biologics and vaccines) 
i 

and OTC drugs subject to the bar code requirement, information from our own 

records indicates that there are 1,447 establishments that ‘would be affected 

by a bar code requirement, and there are approximately 89,800 separate, 

identifiable product packages, subject to this proposed rule. We expect that half 

of the packages (45,000) would need redesigned labels to comply with a bar 

code requirement because they do not currently use coded NDC numbers. This 

means that the annual frequency of reports, under proposed 5 201.25 (and ’ 

proposed 5 6 10.67 for biological products not regulated as devices), would’ be 

31.1 (45,000 package labels requiring a bar code/l,447 establishments = 3f:69 

packages per establishment, which we have rounded up to 31.1). Consultations 

with industry sources suggest that the number of hours per response to 

redesign a package label to include bar coded information to comply with ‘this 

regulation is approximately 24 hours. Therefore, the total burden hours fo,r ->.,- . . 2 <I ;, 1 ^^ ; -. 
: 
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proposed § 201.25 and § 610.67 would-be 1‘,080,6OO‘hours (45,000 packages 

x 24 hours per package label = 1,68i),‘DO6 hours). 

l For prescription drugs whose label*cha”nges wouldbe reported’in an’ 

annual report under § 314.81 or under 5 60 1.12(f) (3) for biological products), ,_ _., ,.I; 
there are approximately 1,447 registered establishments that would be’ ” ” 

reporting. Information on listed drugs indicates there are 89,8.00 separate, ’ 

identifiable product packages that will comply with the proposed bar code 

requirement. These‘packages account for 8,576 separate and distinct products . 

(each product is marketed in an average of 10.47 packaging variations). This ,,‘ _ Isr,,2 Y ,I 
means that the annual frequency of reports would be 5.9 (8,576 products , 

subject to annual reports/l ,453 registered establishments= 5:92~ IXducts I%$’ ’ ^. 
,\ I 

/ 
registered establishment, which we have rounded down to 5.9). Section 

314,81 (b) (2) (iii) requires firms to submit an annual report that includes a 

summary of any changes in labeling since the last annual report. Similarly, 

§ 60 1.12(f) (3) (I) (A) requires manufacturers of biologics to include in their 

annual reports editorial or similar minor labeling changes. We expect that the 

addition of a bar code to a label would necessitate a simple statement in the ._ ~~ .,:. 1, 
annual report declaring that the bar code has been added, so we have assigned _ ‘1 

an estimate of one minute for such statements per label. Each product’s annual 

report would include labels for all packaging variations. Thus, the‘total i 
,. /,, I. 

reporting burden would be 1,496.67 hours ((8,576 reports x 10.47 labels (or 

one label per packaging variation) per report x 1 minute per report)/60 minutes 

per hour = 1,496.67 hours), which we have rounded up to 1,497 hours. _ 

* For minor labeling changes for blood and blood components include’d 
i’ 

in an annual report under § 601.12 (f) (3) (i) (A), FDA’s database indicates there’. _ _ 
are 211 licensed blood and blood component manufacturers. We expect that 
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the addition of machine-readable information to the label of blood and- blood 

components would necessitate a simple statement in the annual rep’& ” ‘. ‘. ’ 

declaring that the machine-readableinformation has been -added; so we have 

assigned an estimate of one minute for such statements. T’lius;’ the total ” ’ 

reporting burden would be 3.5 hours ((211 reports x 1 minute per report)/60 

minutes per hour = 3.5 16 hours), which we have rounded .down to 3.5 hours. 

l For the requirement in proposed 5 60 1.12 1 (c) (13) to include machine- 1 
readable information on blood and blood components, FDA’s registration ’ i 
database indicates there are 981 blood and plasma establishments. The 

American Association of Blood Banks estimates that approximately 13.9 ’ 

million blood donations are collected annually. We estimate that each blo’od 

donation yields approximately three blood components. This means that the 

frequency of responses is approximately 41.7 million occurrences (13.9 million 

blood donations x three blood components per donation) divided by 981 

establishments or 42,507.645 occurrences per establishment, which we h+ve 

rounded up to 42,507.7. We estimate that it takes 1 minute to apply a machine- 

readable code manually; if a blood cbllection facility uses an on-demand 

printer, the time would range between 15 to 30 secon&‘For purposes of this 

estimate, we adopt the larger time estimate of 1 minute per machine-readable -\ 
information for blood, thus resulting in an annual reporting burden of 695 000 .’ 

hours ((4 1.7 million reports x one minute per report) /60 minutes per hour 

= 695,000 hours). However, we reiterate that facilities using on-demand .i(I _., 

printers would face lower burdens. In addition, blood collection centers are 
n 

currently allowed and encouraged to apply machine readable information’to 

collections. This burden-estimate accounts for requiring an activity that is’ 

currently voluntary and does not reflect an additional activity. 
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In compliance with the Paperwork Reduction Act of 1995 (44 ‘USC. ’ ’ 

3507 (d)), we have submitted the information collection requirements of this 

rule to OMB for review. Interested persons are requested. to send comments 

regarding information collection by [insert date 30 days after date of 

publication in the Federal Register], to the Office of Information and ’ 

Regulatory Affairs, OMB (see ADDRESSES). 

VI. Executive Order‘i3i32: Fkl&ili~rn^ .I ” 

We have analyzed this proposed rule in accordance with the principles 

set forth in Executive Order 13132. We have .determined that’ the rule does 

not contain policies that have substantial direct effects on the States,~ on the 

relationship between National Government and the States, or on-the : I_” 

distribution of power and responsibilities among the various levels of 

government. Accordingly, we have concluded that the rule’does‘not c&t& 

policies that have federalism implications as defined in the order and,” 

consequently, a federalism summary impact statement is not required. 

VII. Analysis of Impacts 

A. Introduction 

We have examined the proposed rule under Executive Girder12866, the 
.,,, ~,I, .r~ 

Regulatory Flexibility Act as amended by the Small Business Regulatory ” “’ 
Enforcement Fairness Act, the Unfiin8ea‘MandateG R“f6i;ni‘ Act,‘ and, thg L - 

., ._., // 
Congressional Review Act. Executive Order 12866 directs agencies to assess 

.a a/ . 
all costs and benefits of available regulatory alternatives and, when regulation 

is necessary, to select regulatory approaches that maximize net benefits 

(including potential economic, environmental,, public health and safety, ’ 

distributive impacts and equity) - Under the’Re&ilatory Flexibility Act (as ’ 



regulation has a significant economic impact on a substantial number of small 

entities, we must analyze regulatory options that would minimize the impact 

on small entities. Section 202(a) of the Unfunded Mandates Reform Act ( 

requires that agencies prepare a written statement of anticipated costs and 

benefits before proposing any regulation that may result in expenditure by . 
State, local, and tribal governments, or by the private sector.of $100 million 

in any one year (adjusted annually for inflation). Currently, such a statement 3 
is required if costs exceed about $116 million for any one year; The 1 
Congressional Review Act requires that regulations determined to be major 

must be submitted to Congress before taking effect. 
/_ .i 

The proposed rule is consistent with the principles set ‘forth in Executive - 

Order 12866 and the three statutes. We have identified ‘the ‘@ .$osed de &‘ / 
an economically significant regulatory action, as defined in Executive Order . lI _ ,. , .‘ / I ,{ 
12866. We believe the proposed rule is unlikely to have a significant impact 

I ../ 
_ . 

on a substantial number of small entities. The expected cost ofthis’proposed 
; 

rule is greater than $110 million in a single year and therefore is considered 

a major regulatory action as defined by the Unfunded M&3at&‘Reform Act:” _ ’ _’ 

The Office of Information and Regulatory Affairs’(OIRA) in the Office of ’ 

Management and Budget (OMB) has’determined this, proposed rule to’ be major ,- 
under the Congressional Review Act. 

We contracted with the Eastern Research Group, Inc.’ (ERG), to collect rdata, ’ 
‘.. ^,. . . interview industry experts, and analyze the costs and benefits of the prol%secl ,- , 

rule. The detailed analyses and references in support of the impacts 

summarized in Table 2 are included in the docket as Reference 461 



TABLE 2.-ESTIMATED IMPACTS OF’THE ‘PROlVSEd”ROLE (rrj tvll iC~OW’s -C$ DOLtiR$) ’ ‘l 
(Over 20-Year Period at 7-Perderii bi&&int‘REifeJ ’ 

tmpacts 

~I , , , /  , , .  _^_” _ _.,  _,_I,“, , ,  _u,_, ,ll. , t  L >, .,“I ,  R..:“i-. / .  I  /  , I  ,_I l ,^\,;, ,  

Repa$v Anticipated Hos- 
pital Costs Societal Benefitss Potenbal Hospital Effi- 

ciencies3 
Net Benefits (ben- 
efits minus co~ts)~ 

Present Value $53.1 $7,204.3 $41,381.3 $4,783.3-$?,643.0 $34.123.9 
Annualized $5.1 $680.0 $3,906.1 .$451.5-$721.5 $3,221 .O 

1 Costs due to voluntary accelerated purchase and ubiiiation of bar coding systems. ’ / 

2 Benefits to public health due to avoida,nce ofadverse drug’ e\ieiits. 
3 Potential efficiencies in reports, records, inventory, ano other hosprtal activities. 
4 Net benefits include only public health benefits of increased patient safety. 

i, 

Table 2 presents the total expected regulatory costs to manufacturers,: 

repackers, relabelers, retail outlets, and FDA. Most of these costs W ill occur 

during the first several years after implementation. Tabl&‘aisb shows they ‘. 

estimated opportunity costs of the expected accelerated investment in bar! 

coding systems by the health care sector. These investment expenditures are _ ^ 1” ‘) 
necessary to achieve the societal benefits expected from  the proposed rule: 

I ; ). i /i ,_& >~,&l*, *. 4 ,,, ” * ,\ -, “i 
Table 2 also shows our estimated range “of’possi% efficiencies in hospital 

/ I IS 
/- ^ 

activities associated with accelerated adoption of technology. Both antici@ ted 

hospital costs and societal benefits would occur after hospitals purchase a”nd 

install the necessary equipment to take advantage of bar codes. The net benefit ’ 

figure is the societal benefit ‘m inus the induced expenditures’m inus the ! . - 

regulatory costs. This estimate, however, accounts for neither potential hospital 

efficiencies, nor income transfers to hospitals following fewer awards for 

medical malpractice.. 

B. Objective of the Proposed Rule 

The objective of the proposed rule is to enable the heaith-care sector.to 

utilize technological solutions to reduce preventable adverse drug events f 
(ADEs)a associated with medication errors3 $-r hospitals.4 ;/ (_ 

2 For this analysis, an adverse drug event’(ADE) is an injury from a medicine (or a lack 
of an intended medicine). (source: American Society of Hospital Pharmacists, 1993) 

3 For this analysis, a medication error is a preventable event that may cause or lead’ 
to inappropriate medication use or patient harm while the medication is in the control of 
the health care professional, patient, or consumer. (source: I\;I%C’MFRl? -2GO2) 

..~./ 
_<_ _,>_,.~ (I ? ,_,, ,_T.~, _~,cs,I”ij”/._l.o .ci. %JXl “, l,Ax*<d- )<L%n”- ,~, ,.a. U),..3”” ,,I-I. ” (,’ ,..‘ _. 1, ..: ’ Continued 



C. Es tima te of Risk/Risk Assessment 

In 1999, the Institute of Medicine’(IOlvI) issued a report that drew pubiic 

attention to the number of deaths that occur each year in the United’Srates 

from preventable medication errors in hospitals. A signi~~cant-prdportibn~~f ‘- / 
the reported deaths, as well as the additional illnesses and morbidities, were. 

associated with errors involving FDA-regulated products, especially ’ 

medications. This section briefly describes the agency’s efforts to estimate’ the 
/ 

current number of preventable ADEs. 

The public health literature includes many at&r$ts’to’ determine the&e 
Is. I.“ 

of preventable ADEs in United States hospitals, although these studies .,, ,_: / 
typically employed varying methodologies and definitions. Our methodology 

begins by multiplying estimated hospital admissions by reported rates of ADEs 

per admission. We combined’ the resulting number of ADEs per hospital per 

year with the reported ratio of preventable to total ‘ADEs to estimate the 

number of preventable ADEs per hospital per year. We first developed these 

calculations for various hospital size classes and then aggregated the data to 

present national estimates. We relied on published literature to derive ADE ~ .- ” “-. . 1 
rates for each major stage of the medication process in hospitals. 

ERG identified four comparable published studies thatreported rates‘of 

ADEs per hospital admissions (Bates et al., 1995? Classen et, al., 1997, ]ha et 

al., 1998, and Senst et al., 2001). The reported incidence rates of hospital 

admissions with ADEs ranged from 2.4 percent to 6.5 percent with‘a mean 

rate of 4.3 percent. According to AHRQ, there were 29.1 million nonobstetric L I I I.. ,>,,_ ,,,, “.,A, /_> ;a~“,iii~“r,:““~.~i-,.“~::.~,i;: ., ,.; 
hospital admissions during 2000. We multiplied these admissions by 0.043 and’ 

I 
found that approximately 1.25 million ADEs’occur annually’in United Siafes ” ” _ _ ” 

4 For this analysis, a hospital is a facility that provides mkdical,‘dia&iostic, &nd tG&?i~nt 
services that include physician, nuking, and other health servikes to inpatients atid the’ .. 
specialized accommodatioti’~ei-vicGs required by inpati&tsl‘(source: NAICS, 2002) / ^” ! 
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hospitals. The same four studies reported that between 15 percent and 49 

percent of all ADEs are preventable. We used the mean of these studies to’ ,. ,. 
estimate that about 372,400 (30 percent) of these ADEs were preventable. Based j 
on published reports (Bates et al., 1998, and Leape et al., 1998), we also 

estimated that 1,046,OOO potential ADEs5 are either intercepted before reaching 

the patient or do not cause an injury. According to projected increases in 

hospital expenditures and population demographics that imply future 

increases in hospital admissions, the annual number of ADEs could triple’ 

within 20 years. 

ERG searched the public health literature to identify stages in the hospital 

medication process in which errors occur and concluded that the medication 

stages of prescribing, transcribing, dispensing, and administration provide a 

useful analytic structure. The most common reported ADE symptom was 

cardiac arrhythmia followed by itching and/or nausea. Relatively few fatalities 3. . . . 
have been documented as preventable ADEs, but several published studies 

conclude that as many as 2.8 percent of all preventable ADEs probably result 

in fatalities. Another study has asserted that as many as 2.7 percent of all 

“negligent” (as defined in the study) ADEs have resulted in permanent 

disability. We used these estimates in our analysis. 

D. The Proposed Rule 

We propose to require machine-readable information on all prescription 

drug and biological products (including vaccines), all OTC drug products 

dispensed pursuant to an order and commonly used in hospitals, and all 

human blood products. This information would include the NDC number 

5 A potential ADE is a medication error that could have caused an ADE, but dia’ not. 
Potential ADEs include medication errors that were intercepted before reaching the patient. 
Potential ADEs include any errors that do not involve patients. 

. . 
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identifying the dosage, strength, nature, and form of each administered product 

and would be portrayed in a standardized linear bar code6 and include 

product-specific and package-specific NDC numbers. We would maintain’ a 

database of all unique NDC numbers and ensure these data are available for 

use in commercial computerized systems that can provide bedside bar code 

identification. The bar code requirement would, if finalizea,%+ ‘effective within 

3 years after we have published a final rule. 

We are proposing this regulation because private markets have faile’d-to 

establish the standardized bar codes that are needed to motivate hospitals to 

adopt an important health-saving technology. In particular, we believe that the 

private market’s failure to develop standardized bar codes has impeded the 

growth of the technological investment necessary to reduce the number of 

ADEs in the nation’s hospitals. We find that a regulatory intervention to 

establish a standardized system of bar codes is needed to address this market 

failure. 

The proposed rule would increase costs to the manufacturers, marketers, 

and packagers of the affected products by requiring changes in manufacturing, 

packaging, and labeling processes. It would also increase costs to some 

hospitals by requiring a change in some bar code readers associated with these 

products. The proposed rule would also require FDA resources to ensure 

industry compliance with the bar coding requirement and additional resources 

to maintain a computerized database of NDC numbers. Once bar codes are 

standardized, the proposed rule would enable hospitals to take advantage’of 

the coded information that would permit hospitals to reduce ADEs, while 

achieving other operational cost efficiencies. The proposed rule would also 

6 A bar code is a graphic representation, in the form of bars and spaces of‘varying &dth, 
of numeric or alphanumeric data. 
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enable other sectors to use m achine-readable technology in ways that would . 
benefit public health (for exam ple, accessing up to date labeling inform ati:on 

from  hom e com puters). 

E . Description of A ffected Sectors 

1. Current M achine-Readable Technologies 

Before developing the proposed rule, we contracted with ERG to exam ine . / 

the current m achine-readable technologies available for use by the health care 

sector and report on trends. The resulting report is included in the docket (Ref. 

47) and sum m arized here. 

Bar coding is currently the m ost widely used m achine-readable technology 

and is also the technology m ost likely to see increased acceptance in the near 

future. health care com panies have sponsored two organizations that have each 

developed different bar code sym bologies;7 the Uniform  Code Council’s 

Universal P roduct Code (UPC) and the Health Industry Bar Code Council’s 

Health Industry Bar Code (HIBCC). UPC codes are m ore widely used in retail 

stores while HIBCC is specially designed to safeguard against errors. However, 

although the HIBCC code has-been m ore effectively used by m edical device ’ 

m anufacturers, it has not won wide acceptance within the pharm aceutical 

m arkets. W ithin these sym bologies, the groups have defined acceptable linear 

(or one-dim ensional) codes, two-dim ensional codes, and com posite codes (a 

com bination of one- and two-dim ensional sym bology). The advantage of two- 

dim ensional and com posite codes is that they can include additional 

inform ation in the sam e area. Potential disadvantages of two-dim ensional and 

com posite sym bologies are the higher costs for readers and scanners and the 

7 A symbology refers to a distinct technological, machine-readable language. 



additional risk of uncertain data recovery by misinterpreting coded 

information. 

While these organizations’ bar codes are widely used, their use for the 

prevention of ADEs remains limited. Most pharmaceutical and OTC 

manufacturers use bar codes to move shipping cases through their distribution 

chain, but relatively few pharmaceuticals are sold with the specific ba‘r codes 

that would be required by this proposed rule. Some hospitals use computer- 

controlled technology to add their own bar codes to incoming products. 

Bar code systems require printers, scanners, and software to ensure that , - _. ._, 

correct information is communicated. According to discussions with 

consultants, pharmaceutical manufacturers prefer to label products’as’late as 

possible in the manufacturing process in order to maximize their flexibility. 

Printing technology advancements have allowed more printing options to,be 

available. Manufacturers currently use contract label printers or packagers 

along with in-house operations. Contract printers are commonly used for 

preprinted labels that do not carry customized data. Currently, ink jet and 

thermal printers may be appropriate for production line printing of bar codes, 

although ink jet printers may cause difficulties in-media compatibility; print 

speed, and resolution. Water-based inks can streak or blur, but nonwater 

soluble inks produce a shine that reflects to the scanner and affect how the 

bar code is read. Laser printers are subject to toner flaking, which makes them 

unreliable for long-term bar code printing. Production line speeds may also 

create problems for bar code resolution levels. 

The complexities of bar code scanners have evolved as the codes have 

become more data intensive. Most scanners in current use are laser-based 

systems designed to read linear bar codes. In health care settings, scanners are 



routinely programmed to discriminate among the symbologies they are likely 

to encounter. Some laser scanners can also read composite or two-dimensional 

codes, if properly programmed. These scanners are more costly, and some 

consultants have cautioned that multiple data systems may introduce potential 

misreading at hospital bedsides. Moreover, in certain situations, health care 

scanners may not need to use all of the available information. For example, 

scanners at bedside point of care may only need to capture limited identifying 

information while the central dispensing pharmacies may require full’database 

capabilities. At this time, the scanning industry is confident that linear 

standards8 will be readily accessible, whereas other standards may require 

additional market research. We believe that scanners will work in conjunction 

with hand-held personal digital assistants (PDAs) in wards due to their 

portability and multi-functional characteristics. 

2. Manufacturers and Packagers of Affected Products 

Discussions with staff at two large Veteran Health Administration: ^ _- 
Comprehensive Mail Order Pharmacies indicate that the large majority of. 

exterior pharmaceutical packages include the NDC number in a bar code. The 

proposed rule, however, would require this bar coded information on both 

exterior and interior packaging. In addition, some prescription and OTC drug 

products are sold in blister packs, where individual pills or capsules are 

-enclosed in a bubble. Prescription products are often repackaged into blister 

cards for more convenient use in hospitals. While some blister cards may now 

be labeled with bar codes for specified concerns, many are not. OTC drug 

products rarely include bar coded information on blisters. Moreover, many bar 

coded exterior packages cannot be read by hospital or retail scanners, because 

8 A standard refers to a general description of a system of machine-readable languages. 



, 

78 
manufacturers use bar codes for sales promotions and other special offers that 

have separate and distinct NDC numbers that do not appear in all customer 

databases. 

There are currently approximately 12 18 establishments in the 

Pharmaceutical and Biologic Preparation industries (NAICS 3254 12 and ,i), i ._’ -I~: *, . ;. 
3254 14). Based on the size distribution of industry establishi-nents, we estimate 

a total of approximately 3,728 in-house packaging production lines. In 

addition, an estimated 229 establishments in the Packaging and Labeling 

Services industry (NAICS 56 19 10) are dedicated to serving the pharmaceutical 

industry, accounting for an additional 501 packaging lines. Overall, we 

estimate that 4,229 packaging lines are used in 1,447 establishments for these 

products. 

In addition, we estimate there are 981 blood collection centers in the 

United States (NAICS 62 199 1). Each of these collection centers acts as, a 

separate packaging line. Consultants have estimated that about 25 percent of 

these blood collection centers are included in published industry counts. We 

added blood collection centers to the industry packaging lines for a total of 

4,995 affected packaging lines in 2,428 separate establishments. 

The number of separate trade and generic named products has increased 

by over 500 percent since 1990, and now encompasses about 17,000 names. 

Each of these named products may be marketed in varying strengths or dosage 

forms. Overall, we estimate there are 78,000 separate prescription unit-of-sale 

packages, 98,000 OTC drug packages, and 2,000 blood/vaccine packages. Over 

time, the number of distinct packaging units is expected to continue to 

increase. The OTC drug industry has suggested that fewer than 10 percent of 

OTC packages (9,800 packages) are commonly used in hospital settings and 

” i 
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would be subject to the proposed rule. For example, OTC analgesics that may 

be dispensed to a patient pursuant to an order would be subject to the 

proposed rule, but mouth rinses or toothpastes that may be provided would 

not. We are collecting data to confirm the proportion of affected OTC drug 

products. The Consumer health care Products -Association ‘@PA) estimated 

that as many as 10 percent of their members’ products were regularly _ ,. 
dispensed from hospital pharmacies or packaged specifically for sale to 

hospitals. Other responses include a report from a hospital that only 200 OTC 

drug products are routinely dispensed. For purposes of this analysis, we-have 

assumed that 10 percent of all OTC drug products would be required to 

provide bar coded information. We are trying to collect better information for _ ,. 
these products. Overall, 89,800 separate unit-of-sale packages are expected to 

be subject to the proposed rule. 
^, .,.*.i.. 

OTC drug manufacturers frequently redesign labels. Based on discussions 

with manufacturers, we believe that the majority of OTC labels are redesigned 

within a 6-year cycle for marketing reasons. Many products-have redesigned 

labels every 2 or 3 years, Prescription drug product labels may be redesigned 

less frequently, but there is evidence that numerous labeling changes occur. 

While marketing of prescription products may not be as sensitive to labeling 

graphics and package design as OTC products, there are many other reasons ^,. 
why manufacturers change their labels. Although we examined NDA filesand 

found that changes to prescription product labels occur an average of more 

than once per year, for this analysis we have nevertheless assumed that the 

proposed rule would require significant involuntary actions by the affected 

industry. ” 



3. Retail Outlets 
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Retail pharmacies currently have the capacity to read linear standardized 

bar codes at their in-house scanners. However, if we had selected an alternative 

to the proposed rule that would have required reduced space symbol@ (RSS), 

the current stock of scanners may have required upgrades or feplacem’ent,’ . 

These upgrades would not have been directly mandated by the alternative, but 

would have been necessary for these entities to continue with bar coded 

activity. The retail sector currently relies on UPC or other symbologies, and 

a single standard would not require scanner replacements or upgrades. Only 

OTC drug products dispensed pursuant to an order and commonly used in 

hospitals would be affected by the proposed rule. Although small vials or 

bottles may require specific RSS symbology, these items are available to 

consumers in larger packages that accommodate current standards for retail 

outlets. According to the National Association of Chain Drug Stores, there-are 

55,000 community and chain pharmacies (NAICS 4461 lo), and pharmacies-in 

supermarkets and mass merchandisers (NAICS 445 110) that utilize over 

5 15,000 scanners. The expected useful life of a retail scanner is 5 years. The 

proposed rule is not expected to impact this sector, but we have considered 

alternatives that would affect retail outlets. i- 

4. Hospitals 

The proposed rule would not require hospitals to introduce the new 

automated technologies, but the development of consistent bar codes on : ~___ 
pharmaceutical and blood products would greatly encourage hospitals to L i.,” 
implement bar code based systems to reduce ADEs associated with medication 

errors. Moreover, unit-dose blister packs and other vials and small bottles 

might necessitate the use of RSS symbology. In order to scan these producfs~ 
,j ,* I 
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properly, hospitals that currently have installed bar code readers may’need 

to upgrade or replace some scanners. According to the most recent census, .” ,. ,_ ./ ._,,/ 
there are 6,591 hospitals in the United States (NAICS 622) with a total of over 

1.25 million beds. Estimates of personnel in’these hospitals include 97,500 

pharmacists, 75,500 pharmacy assistants, and almost 1.2 million nurses: 

Overall, a nurse is responsible for 4.5 beds per shift. An average hospital 

includes 19 1 beds and employs approximately 15 pharmacists, 11 pharmacy 

assistants, and 182 nurses. 

Hospitals are currently adopting bar code technology to better controI the 

entire medication process and improve the “delivery of care to patients. 

Virtually all hospital pharmacies use bar code scanners for inventory and stock 

keeping activities, but only approximately one percent of all hospitals have 

installed bedside, point-of-care systems that use bar coded information. An 

additional three percent of hospitals use some form of computerized system 

in the medication process, but not all use bar codes. Overall, anestimated’two 

percent of all hospitals (13 1 hospitals) currently use bar codes in everyday 

operations. Even in the absence of the proposed rule, we expect the remaining 

6,460 hospitals to gradually implement computerized tracking systems. 

Discussions with industry consultants and the American Hospital Association 

(AHA), however, suggest that without standardization, it would take 20 years 

for all hospitals to adopt and use systems with bar code readers and utilize 

in-house overpackaging and self-generation of bar code identifiers. ERG 

discussed with several consultants whether 20 years is a reaiistic horizon for 

acceptance of this technology. While they recognized the uncertainty of future 

projections in this area, these industry experts felt that 20 years was a 



reasonable expectation. We examined the impact of alternative acceptance 

streams as a sensitivity analysis. 
)./, 

We requested comments on the potential uses of bar coded information 

on drug products at a public meeting held on July 26, 2002. These comments 
.‘ , 

indicated that while patient safety reasons were the primary goals for 
: 

installation of scanning systems, there are other potential uses. Industry groups 

and individual hospitals noted that installation of scanning systems may iead .II_ , 

to more efficient inventory control, purchasing and supply utilization,’ and 

other potential risk management activities. Other groups noted that an 

integrated computerized network would assist billing and laboratory systems 

as well. The AHA stated that bar codes would improve patient care and safety, 

increase workforce productivity and satisfaction, streamline payment,“billing, 

and administrative systems, lead to efficient management of assets and ’ - j , 
resources, and meet consumer expectations for service and access to 

information. We believe these comments indicate that’internal investment 
‘ 

decisions concerning the acquisition of computerized systems entail additional 
‘I 

returns that are in addition to ADE avoidance. While some of these ret’urns 

to hospitals (such as reduced liability awards and malpractice liability 

insurance premiums) may be transfers, we believe additional efficiencies are .’ 

likely. 

5. FDA Oversight and Responsibilities 

We would be affected in two areas. For, successful bar code use, h,os@tals 

need access to the unique NDC numbers that identify specific active 

ingredients, packages, dosage forms, and units. We-would maintain the ” ~ ‘~ *, 1 
database containing these unique identifiers and arrange access to it for the 

private sector. 



The second area in which our activities would be impacted by the 

proposed rule is our use of compliance resources. The proposed rule would 

require the affected products to have bar coded information. Althoughthe 

exact impact on our compliance resources is not quantified, we recognize-that 

the creation of new regulatory requirements would require’ additional resources 

to ensure compliance. 

F. Regulatory Costs of the Proposed Rule 

1. Introduction 

We estimated costs for a SO-year evaluation period to reflect the time that 

hospitals are expected to take to invest in bar code technology in the absence 

of the regulation. This summary describes these costs and presents both the 

present value (PV) and the annualized value of the cost streams. We~an$%d 

costs in the affected sectors over the entire evaluation period using a seven 

percent annual discount rate. We assume that costs accrue at the beginning 

of any period. The detailed calculations and references that support the 

following analysis are available in Reference 46. 

2. Costs to Manufacturers and Packagers of Affected Products 

The pharmaceutical industry would face compliance costs from this 

proposed rule because we would require manufacturers, repackers, relabelers, :I * : 
and private label distributors to include NDC numbers in bar code format,.’ 

using linear standardized symbology, down to the unit-dose level. The !__ i_ _ .._ .‘. ,.“_ (. .^, ” .,. _” ,. ,I... ‘,_.C’. ,. 1:‘ ,,a.,^ ‘. . . 
proposed rule would expect this information within 3 years of the ’ 

/. 
implementation date of the final regulation. The proposed rule would also 

” 

_.-, j ., 

.- 

affect the production processes of the pharmaceutical and biological product. 

industries. Although manufacturers appear to initiate labeling changes ftiirly ,‘ 



often for internal purposes, the proposed rule would necessitate large-scale 

production line alterations that could affect a manufacturer’s entire product 

line. 

a. Prescription Drugs. Based on ERG’s analysis, we expect the overall 
.” (I_ 

investment costs to the prescription drug industry to total $26.3 million over 

the first 3 years of the evaluation period. Most costs ($17.6 million) accrue 

for modifications to unit-dose interior packaging to include a”unique NDC. 

number in a linear standardized format for every product. Exterior packaging 
,< 

modifications that include NDC information would” cost $4. l’million ‘over’ the ,* 

3-year period. Because the capital equipment installed for these packaging 

modifications would require upgrading and replacement after an average lo-. 

years of productive life, the industry would invest an additional $3.8 million 

over the 1 lth, lZth, and 13th.evaluation year for this replacement and’upgrade. 

In addition, the packaging production process would require’additionai annual 

operating and maintenance costs reaching $0.4 million by the third evaluation 

year. In total, we estimate that the.PV of the costs incurred’by pre&iption 

drug manufacturers, repackers, and relabelers to comply with the proposed 

rule over the 20-year period is $30.4 million and the annualized cost is $2.9 

million. 

b. Over-the-Counter Dru&. The OTC drug industry has estimated that 

fewer than 10 percent of its products are commonly used in hospitals (CHPA, 

2002). We are currently collecting data on the size of this market share. ‘For 

this analysis, we assume that 10 percent of all OTC drug products would be”‘ 

subject to the regulation and will include bar coded NDC numbers. The 

industry would either assign internal proauction processes that allow ‘l&ling i ) 
differentiation for these products, or repackers and relabel&-s’ would pr&dde” ” ’ 



85 
the required labeling. We believe that the magnitude of packaging changes 

required to install bar coding equipment would result in manufacturer ” 

decisions to bar code entire product lines rather than incremental, specific ., 
products. We estimate that the initial investment for OTC drug manufacturers, 

3, .; 
repackers, and relabelers would total $1.7 million over 3 years, with additional , 
capital investments of $0.1 msllion ‘during the ‘11 th evaluation year.’ The” ” I ” 

estimated annual operating costs to provide bar codes to the.affected *‘” ’ ’ _,; 
proportion of the OTC drug market are negligible (less than $0.05 milhon by 

/~,B_ ,., ._ 

to the OTC drug industry is $2.1 million and the estimated annualized’costs 

are $0.2 million. 

c. Blood and Blood Products. Manufacturers of blood and ,blood ‘products 

would also be affected by the proposed rule. Although most blood and blood :.“..1 
product manufacturers have voluntarily appliX bar coded’information, this 

requirement would add to their costs by requiring specific machine-readable 

information in a consistent format. These costs would equal approximately 

$0.4 million over the first 3 years, with additional capital expenditures of ‘$0.1 

million over the following 20-year evaluation period for replacement or 

upgrade of equipment installed in response to the proposed rule. The annual -_ :_ .: II . / , 
operating costs to blood manufacturers of maintaining the equipment would ., ., I ,,, s1 ,\ 
be negligible (less than $0.05 million by the third year). We estimate that the 

_,, _._ . ..^~ L.” <,, , )_ (_ , ,. 
PV of these compliance costs to blood and blood product manufacturers for 

using machine-readable information in a consistent machine-readable ‘format 

over the ZO-year period is $0.7 million and that the annualized costs are $0.1 
c 

million. 
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d. Total Cost to lL&q.&ac&rers, Repackers, arid Relabelers. The estimbted 

PV of regulatory costs to manufacturers, repackers, and relabelers of 

prescription drug products, OTC drug products, blood, and blood products is 

$33.2 million. The average annualized costs to these industries are $32 ,. 
million. 

. . 

3. Costs to Retailers and Distributors 

We do not expect increased costs to retailers, wholesalers, and distributors. 

Currently installed scanners and readers are able to read the linear bar codes 

described in the proposed rule. However, if we had selected an alternative. that 

would have required RSS symbology, independent community pharmacies, 

chain pharmacies, and pharmacies in chain merchandisers or supermarkets 

would have had to upgrade scanners in order to take advantage of the proposed 

standardized information. Given the widespread reliance on bar code 

information in the retail sector, the currently installed stock of bar code 

scanners would not be affected by the proposed rule. 

4. Costs to Hospitals 

The proposed rule would require NDA numbers in linear bar codes on 

the immediate containers of affected products and machine-readable 

information on blood and blo$od products. However, because manufacturers, , 
repackers, and relabelers are expected to’find it’necessary to use RSS 

symbology on small unit-dose packages or vials and bottles, their scanners and 

readers must have the ability to capture this information in a RSS format. As 

a result, in order for hospitals that have currently installed bar code reading 

systems to maintain current operating practice, their scanners may need to be 

replaced with scanners that are capable of reading RSS symbologies. I ‘. 
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Replacement of these scanners would.not’be,a.‘~~luntary ’~~spitai.inv k s t~~nt, ’ ” ~ 
,. _l_ ., ,“,, 

/, 3 
but would be necessary to maintain current operations . 

These costs are somewhat mitigated for the approximately  2 percent of 
_-- .l 

all hospitals  (13 1 hospitals )  that currently  use bar codes in everyday practice 

by repackaging medications in unit-dose form and apply ing Ynternally ”“printed ” 

and generated bar codes. -According to published reports and discuss ions  with 

indus try experts, ERG estimated that such hospitals  now incur costs to apply  

bar codes on nearly  28 percent of dispensedmedications. These’l31”hos$tals ’ 

would avoid these expenditures under the proposed rule. 

The proposed rule would result in the premature replacement of scanners 

used in hospital pharmacies  and treatment wards. ERG has estimated that the 

PV of the incremental initial cost of accelerated scanner replacement or ,_ 
upgrade to read RSS symbologies , based on the expected remaining”useful life 

of current equipment, is  approximately  $13.7 million. The average annualized : ,.. 
costs to hospitals  of early  replacement is  $1.3 million. 

/. ‘. 
According to reports in the literature, it costs as much as $O.O’3~per~ur% 

dose to apply  a bar code’ in hospital pharmacies . Avoidance of this  activity 

will reduce costs by approximately  $0.7 million per year. The PV of this  cost ‘/ 
reduction is  $7.6 million. 

O v erall, we estimate the PV of regulatory costs, les s  the cost sav ings  to s  
hospitals  of the proposed rule, to be $6.1 million, and the average annualized 

. 
costs are $0.6 million. 

5. Costs to the Food and Drug Adminis tration 

According to a recent s tudy , the number of available pharmaceutical 

products has increased by 500 percent in 10 years and now totals  over 17,000 

separate trade and generic  names. W ith the multitude of dose s trengths and 
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packages , th e  to ta l  n u m b e r  o f un ique  packag ing  un i ts is n o w  1 7 8 ,0 0 0  separa te  i 
i den tifiab le  p roduc ts. O f th is  to tal, w e  expec t 8 9 ,8 0 0  o f these  packag ing  un i ts 

wou ld  n e e d  ba r  c o d e d  N D C  n u m b e r s  because  w e  es tim a te  th a t on ly  ld’percen t 

o f al l  O T C  d rug  p roduc ts wil l  b e  a ffec te d . E ven  if th e  recen t g row th  ra te  in  

n e w  p roduc ts we re  ha lved  (so th a t th e  n u m b e r  o f ava i lab le  p roduc ts inc reased 

by  5 0 0  pe rcen t in  2 0  years) ,  the re  wou ld  b e  4 4 9 ,0 0 0  n e w  N D C  codes  over  2 0  

years,  o r  2 2 ,5 0 0  pe r  year  fo r  th e  eva lua tio n  per iod . 

W e  expec t th a t th e  requ i remen t fo r  n o tif ication o f un ique  N D C  n u m b e r s  
.i 1  ,- 2  

wou ld  requ i re  th e  d e v e l o p m e n t a n d  m a in tenance o f a n  access ib le  agency  #  .I 
d a ta b a s e . W e  have  a s s u m e d  9 .5  hours  pe r  n o tif ication to  rep resen t th e  cost 

to  i npu t a n d  e n c o d e  a  specif ic N D C  n u m b e r  a n d  to  m a intain a n  access ib le  d a ta  
3  ! 

base  con ta in ing  al l  N D C  n u m b e r s . This  impl ies  a n  annua l  resource  requ i remen t 

o f 1 1 ,2 5 0  hours , o r  app rox ima tely  5 .6  full-t im e  equ iva len ts (FTEs) . T h e s e ~ ‘direct  

resources  requ i re  superv is ion,  admin is tration, a n d  suppor t. To  accoun t fo r  

these  indirect  resources,  w e  m u lt ipl ied direct  resources  by  two, resul t ing in  j 
1 1 .2  annua l  FTEs . T h e  m o s t recen t F D A  b u d g e t d o c u m e n ts have  used’s va lue  . . 
o f app rox ima tely  $ 1 2 0 ,0 0 0  pe r  F T E . The re fo re , w e  expec t th e  annua l  costs o f 

m a inta in ing a  system  o f un ique  N D C  n u m b e r s  to  b e  $ 1 .3  m i l l ion with ,a  P V  

o f $ 1 3 .8  m il l ion. A lth o u g h  add i tiona l  regu la tory  requ i remen ts, such  as  

requ i r ing  readab le  ba r  code  inform a tio n  o n  p roduc t labels,  wou ld  increase ou r  

comp l iance  b u r d e n , w e  have  n o t q u a n tifie d  th a t impac t a t th is  tim e . 

6 . To ta l  Regu la tory  Cos ts 

T h e  es tim a te d  P V  o f th e  to ta l  direct  regu la tory  costs o f th e  p roposed  ru le  ,_  a .,.. s. / -  

over  th e  20-year  pe r iod  is $ 5 3 .1  m il l ion, wh ich  is equ iva len t to  a n  annua l i zed  ~  I 
cost o f $ 5 .1  m il l ion. Tab le  3  i l lustrates th e  tm $ n g  o f th e  s t ream o f investm e n ts 
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and increased annual operating and maintenance costs expected from, the, 

proposed rule. 
TABLE z.-REGULATORYCOSTS(IN MILLIONS)BYYEAR 

Evaluation Year Investment During Year Operating and Maintenance Cost 

1 
2 
3 
4 
5 
6 

I: 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

$23.2 
$9.5 
$9.5 

0 
0 
0 
0 
0 
0 

$11.4 
$1.4 
$1.4 

0 
0 
0 
0 
0 
0 
0 

sd.9 
$1.0 
$1.1 
$1.1 
$1.1 
$1.1 
$1.1 
51.1 
$1.1 
$1.1 
51.1 
$1.1 

ii:: 
51.1 
51.1 
51.1 
51.1 
$1.1 
$1.1 

G. Other Anticipated Expenditures 

We anticipate that the proposed rule would affect all facilities defined as 
“<” 

hospitals and included in NAICS 622, including general medical and surgical 

hospitals, psychiatric and substance abuse hospitals, and other specialty ’ 61 

hospitals. We did not quantify impacts on nursing and residential care 

facilities (NAICS 623). The proposed rule would impact hospitals by 

encouraging them to accelerate the efficient use of bar code reading technology 

in hospital bedside point of care settings. The expected increased investm;ent -. .( 
would lead to a significant reduction in the number of ADEs among hospital 

patients. We assume that investments by the health care sector are made at 

the beginning of each period. ., . -‘; 

The hospital sector has long considered the application of bar code reading 

technology for its facilities. According to the AHA, almost half of the hospitals ‘; 3 
in the United States have explored the possibility of independently installing 

this technology. A few (about four percent of all hospitals) are currently using ,< i “.., _ *, i “, j _1 ,I ., ” ., 
some form of computerized systems in their medication processes, and half 
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of them use bar codes in everyday practice. However, because-hospitals’ 

currently have no standardized bar coded information for all therapeutic 

products, each hospital must generate and internally affix bar codes~that‘are ., * * : 
only applicable within that specific facility. In some cases, hospitals 

overpackage drug products in order to make current scanning systems,usable. 

This extra effort reduces the expected efficiency of the bar code reading ’ 

systems and has been a barrier to the general acceptance of readable 

technology. Standardized universal codes would remove this imfiediment-and 

encourage health care facilities to invest and use technology to reduce patient 

ADEs. 
‘, ,_ ., 
/ j 

Hospital facilities will face significant capital investments’ and significant 

process changes in order to implement bar code reading and scanning 

technology. ERG estimated that the average initial cost to a typical hospital 

for installation of scanners, readers, software, initial training etc. is $377,0bO.s 

In addition, although there is considerable uncertainty, ERG contacted’ hos$ital 

industry executives and consultants who agreed that negative productivity 

effects were likely after installation of a bar “code reading system. The ‘contacts 

noted that using the scanners could result in reductions in patient ward ’ 

productivity- because current scanners and administration procedures would _ _ - .e 
have to be revised to accommodate this technology. Difficulties could arise, 

for example, when multiple doses of medication are required at the same time 

for different patients and when current administrative practices, such as‘pre- 
‘ 

preparing certain medication, could not be accommodated with the bar code 

reading systems. Also, moving the scanner and reader from room to room, ‘not 8” .,’ i”” ^,F 
adequately reading the bar code on one swipe, and other procedural changes 

9 Per hospital t$x$enditures and benefits are based on an average sized hospital ‘6a&l 
on bed capacity. The average Unitea States hd$i&lhas ‘19 I”b&ls‘(ASHP; 1999). 

L 

i  I 
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might result in operational inefficiencies. It is possible (and hopeful) that iong- 

term process changes would moderate or eliminate these potential 

inefficiencies, but our analysis assumes that hospital ward productivity levels 

would fall by three percent annually over the evaluation period. The annual 

opportunity costs of these productivity losses, together with the operation and 

maintenance expenses, amount to $320,000 per year for the average sized 

hospital. Some of these expected productivity losses would be mitigated by 

efficiency gains in other hospital procedures and are discussed later. 1, - _.~ ” I a.. ,.,I “. .” . _. _..../ “. ^ 

Despite these costs, interviews with consultants in the field of he&h care 

technology indicate that hospitals are gradually making this commitment. 

Experts have predicted that in the absence of this proposed rule,’ the hospital *I! 
sector would likely install bar code readable technology within 20 years. 

Therefore, we believe that, while approximately 131 hospitals currently use 

bar codes in everyday operations, the remaining 6,460 hospitals would 

ultimately invest in this technology. The experts have also predicted that if ./ 
standardized bar code information on medications were available to allow 

scanning systems to capture information without requiring in-facility labeling _ 
systems, many hospitals would make these investments much earlier. For / > 
example, ERG estimated that if in-hospital pharmacy operations were no longer < .I 1, 
required to repackage and relabel products because of the proposed de, the- 

annual operating and maintenance costs of a bar code scanning system would 

fall from $377,000 to $314.800. Thus, we believe that the proposed rule would 

effectively prompt facilities to accelerate these investments. 

Based on ERG’s discussiqns with industry consultants, we predict that the 
‘, : 

rule could double the rate of hospital investment in this technology, thereby 

achieving the installation of complete systems within 10 years. For example, 
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for those hospitals that now expect to acquire bar code systems within 10 ’ 

years, we assume the availability of standardized bar codes on medications 
. 

would accelerate the purchase to within 5 years. The cost to the hospital of 

this accelerated investment expenditure would be the opportunity cost of the I 
investment capital for 5 years (the difference between making the investment 

in year 5 as opposed to year 10) as well as the five additional ,years of + i s 
maintenance expenses and productivity losses. In addition, industry experts 

suggest that systems of bar code readers and scanners woul,d require software 

and equipment upgrades within 10 years of installation. For the example ” ‘.j., :_. _j. ._ . . . 
facility, the installed system would require upgrades during the 15th project < 
year under the accelerated investment, whereas upgrades would not occur 

until the 20th year in the absence of a regulation. We acknowledge that precise 

estimates of the rate of acceleration of technology acceptance are highly 

uncertain, but industry experts have indicated that doubling the rate of 

technology acceptance is a reasonable assumption. Alternative rates of 

acceptance were analyzed and discussed as a sensitivity exercise. We 

specifically invite public comment on the feasibility of this assumption. # 

ERG used a Probit function to estimate the annual rate,of acceptance. This 

function assumes a normal density distribution for the selected period and has 

been used to describe rates of technology acceptance for other new products. _ ,, 

Consequently, over the ZO-year period, FDA estimates the.-.P.y, oft the, costs of 

the accelerated investment inbar cod&g technology by hospitals, including 

the annual operating expenses and productivity losses, to be $7.2 billion. The 

estimated annualized cost is $680.0 million. .Ta_ble.4 s,,hows the expected . ” 

annual incremental expenditures by year for adopting hospitals under the’ 

proposed rule. 4 (I. _t I, I 



TABLE 4.--EXPECTED INCRE- I 
MENTAL HOSPITAL EXPEfjDI- 
TURES (IN MILLIONS) PER 
YEAR’ 

lncremekl 1 ’ 
Evaluation Year Cost to Hos- 

pitals Adopting 
Bar Codes’ 

: 
3 
4 

i 

B  
9 
10 
11 
12 
13 

:“5 
16 
17 
18 
19 
20 

$1.2 
$18.9 

$129.8 
$506.9 

$1,187.4 
$1,823.6 
$2,062.7 
$1,934.0 

::%G 
$i34.3 
$499.2 
$254.5 
$102.4 

($15:3j* 

I~~::~~ 
($35.6) 

%:8 

’ Reflects both negative and direct 
positive productivity changes. 

* Numbers in parentheses indicate 
cost reductions from baseline. 

H. Reduction in Preventable Adverse Drug Events 

The benefits.of the proposed rule are focused on the reductions in ADEs 

that would follow the earlier use of bar code reading technology and bar coded 

drug products. We have not quantified all of the other institutional benefits 

of computerized systems and medical informatics, but have estimated a 

potential range of efficiency gains. Any ADEs avoided during a period are 

analyzed as if they occur at the end of the period. 

ERG determ ined that, under current conditions, about 1.25 m illion 4”D~B.s ),. 
occur each year in the United States, of which 372,400 are preventable. As 

discussed above, the proposed rule would substantially reduce the number of : 
ADEs caused by errors originating in the dispensing and administration of 

pharmaceutical or blood products in hospitals. Studies of medication errors 

in hospitals that have installed bedside bar coding and use internally applied 

labels show error interception rates of from  70 percent to 85 percent (Malcolm I _, . _/ 2 5; I 
et al., 1999; Yang et al., 2001; Brown, 2002; Rough, 2002; and Churchill,‘2002). 



Other industry experts, however, suggest that those published interception 

rates would not be as high if the technology were widely disIjersed, &cause 

of the likelihood of events such as lost wristbands, erroneous. bar codes, or 

intentional system bypasses. Therefore, FDA and ERG have assumed that bar 

code system use would produce no reduction in prescribing and transcribing 

errors, but that its use would intercept one-half of 45.1 percent of all ’ ’ 

preventable ADEs that now originate in the dispensing and administration 

stages of the medication process. Thus, ERG assumed that if all hospitals 

adopted bar code systems, the number of preventable ADEs would fali by ‘22.6 

percent (45.1 times 0.5), which would prevent about 84,200 ADEs per’year ” 

(372,400 times 0.226). This equals a reduction of 12.8 preventable ADEs tier _ 

year for an average hospital. We believe’the assumption that’bar code readers 

could intercept one-half of both dispensing and’admn-ristration errors is’ - ’ _( 

reasonable and conservative, but we specifically invite comment on alternative 

interception rates. This assumption is tested as a sensitivity analysis. 

We estimate that the proposed rule, by stimulating earlier hospital 

investment in bar code scanning systems, would produce a corresponding 

increase in the number of avoided ADEs. To project the aggregate number of / 
ADEs avoided due to the proposed rule; ERG calculated the number of^ADEs 

per hospital that would be avoided by bar coding systems and multiplied that 

number by the additional number of hospitals that would use bar coding 

reading systems during each year of the evalu&ion period. For example,‘d‘uring‘ 
, 

the 10th evaluation year, our model predicts that 3,295 more hospitals would 

have installed bar code reading systems than would have install’ed thein in ~ 

the absence of the rule. The additional hospitals using bar codes would ’ 

intercept an estimated 42,182 errors (12.8 ADEs per hospital times 3,295’ ’ ’ ’ 
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hospitals) that would otherwise have resuLted in ADEsduri’ng that ye%%ver ” 

. 
the entire evaluation period, this methodology predicts that the accelerated 

investment would avoid over 4 13,000 ADEs. ;. ,a 

I. Value of Avoided ADEs 
-_ ” ;.r. .I. ‘_; 

FDA and ERG estimated two values of avoided preventable ADEs: ‘First, 

ERG estimated the avoided direct hospital costs needed to cover additional‘ ^ 
: 

tests, longer patient stays, and other direct expenses. Based on published ” 

studies, the estimate,d average direct cost of an ADE not attributable’to ’ 

prescribing error is $2,257 (Classen et al., 1997; Bates et al., 1997; and’senst 

et al., ‘200 1). This figure represents a weighted average of ‘direct hospital costs 

over all degrees of ADE severity and does not include patient pain and ; 
suffering or liability. Second, ERG and FDA estimated the monetized‘value 

of avoiding decreases in quality-adjusted life years (QALYs) due to ADEs. This _ _. . ‘_. , 1.. II, I I /, ,) _ ., 
latter approach attempts to value a patient‘s subjective ADE experience, 

including inconvenience, pain and suffering, foregone earnings, and other ‘out- 

of-pocket costs. 

ERG examined the literature to determine the probability distribution’of 

specific symptoms associated with ADEs. These reported symptoms range from 

rashes and itching to cardiac arrhythmia, renal failure, and mortality. The’ 

duration of each symptom (additional length of hospital stays) ranged from 

about 0.7 days to 5.5 days (except for mortality). ERG”then examined reported 
“i ” ̂  

preference scores from the Harvard Center for’ Risk An&&’ (HCl&) Cata~dg _ 
,, 

.. 

of Preference Scores, which includes a survey of the health economics ., ‘. ;_ 
literature and presents published estimates of preferences for’defined 

i 
symptoms. The preference scores ranged from 0.95 (for significant butnot’ 

serious ADEs) to 0.00 for death. Typical symptoms encountered with serious : I 
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ADEs had a preference score of 0.8, while life-threatening ADEs had a derived 

preference score of 0.6. We note that the reported preference scores vary widely 

by definition and methodology and must be interpreted with great caution. 

ERG calculated the change in QALYs expected from an avoided ADE as 

one minus the preference score multiplied by the duration of the event. For 

example, minor drug toxicity (such as a rash) has a derived preference score 

of 0.95 and a reported duration of 2 days (0.005 years). The change in QALYs 

expected for such an event is 0.05 (one minus 0.95) times 0.005, or 0.0003’ 

QALYs. There are no precise means of valuing QALYs. Qne approach is to 

derive the value from studies that estimate the willingness-to-pay to avoid a 

statistical death. For example, values derived from occupational wage- 

premiums to accept measurable work-place risk suggest a figure of about $5 

million per statistical death avoided. Apportioning this value over the 

remaining life expectancy of the average workforce member and adjusting for 

future disability implies (at a I-l-percent discount rate) a value per QALY of 

about $373,000. Thus, in the example above, the value of the decease in QALYs 

due to minor drug toxicity would be $102. 

ERG examined the literature and found that,by combining several 

published accounts, 36.1 percent of the outcomes associated with preventable 

ADEs were deemed significant, 4 1.7 percent were deemed serious, 19.4 percent 

were deemed life threatening (of which 10 percent (or 1.9 percent of the total) 

result in permanent conditions), and 2.8 percent resulted in fatalities. Overall, 

these assumptions indicate that the weighted average preference value for each 

avoided preventable ADE is $18 1,600. We note that this value is very sensitive 

to the number of fatal preventable ADEs. 



J. Aggregate Benefit of Avoiding ADEs 

FDA and ERG estimated the benefit of avoiding ADEs due to the use of 

bar code reading systems by multiplying the value of each avoided preventable i . 
ADE by the expected number of ADEs ,avoided.,.A,s stated earlier, an average 

hospital is expected to have 12.8 fewer preventable ADEs each year after 

installing bar code reading technology. The direct cost savings by avoiding ,, ._; .-,j 
treatment ($2,257 per ADE) and the weighted preference value ($181,600 per 

ADE) indicate a societal value of $183,900 per average ADE avoided, and a 

societal benefit of about $2.35 million per facility per year. We multiplied this 

derived value per hospital by the expected difference in the number of 

hospitals with installed bar code technology under the proposed rule. For, 

example, during the 10th evaluation year, an estimated 3,245 additional 

hospitals would have inst,all,ed.bar co~der,ea&ng systems due to the proposed 

rule. We would expect the increased use of these systems to result in 42,182 

fewer ADEs. The estimated PV of avojding these ADEs is $7.7 billion. The,.PV 

of the societal benefits that woujd resultfro,m reductions in ADEs over the ~8 .* /. *, .“a. . d “ I ,* *~.b.b %dul^““~W” *. ” , ,_ ,~A . -~~eF ,*, ^_i 

entire 20- evaluation period is $4 1.4 billion. The annualized societal benefit 

of the reduced number of ADEs is $3.9 biJlion. Table 5 illustrates the expected 

reduction in.ADEs for, the entire ,eva&ratio,n period. 
TABLE 5.-EXPECTED REDUCTION IN ADES BY2y~Ejlfj WlT@AR CODE (SOCIETAL BENEFITS IN MILLjONS) 1 “,._q_:. 

Evaluation Year 
1 ‘- 

Additional ADEs Avoided 

2 
3 
4 

i 
7 
a 

Bo 
11 
12 
13 
14 

:: 
I? 
18 
19 

627 
4,314 

16,845 
39,462 
60,634 
68,646 
64,486 
54,144 
41,344 
28,493 
17,523 

9,510 
4,531 
1,882 

678 
218 

51 
13 

Societal BeAngtecf Avoided 

$7.0 
$113.7 
$781.9 

$3,053.5 
$7,153.4 

$10,991 .I 
$12,443.6 
$11,689.5 

$9.814.7 
$7.4945 
$5,164 9 
$3,176.5 
$1,724.0 

$821.4 
$341.1 
$123.0 

$39.4 
$93 
$2.3 
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TABLE S-EXPECTED REDUCTION IN ADES BY YEAR-W ITH BAR CODE’(SOCIETAL BENEFfTS’i~‘MRi~~)NS)-LConiinued 

Evaluation Year Additional ADEs Avoided Societal By&of Avoided 

20 0 0 

K. O ther Benefits  of Bar Code Technology  ” 

The availability  of s tandardized bar codes tiould result in additional 

benefits  to patients  and the health care sector. As bar codes are an enabling 

technology , their adoption for hospital patient care would fos ter their use in 

other hospital and nonhospital settings . W ith automated’s y s tems,’ hospitals . 

would no longer need to repackage and self-generate bar codes. Hospital 

pharmacies  and wards would likewise take advantage of the availability  of bar 

coded products to generate new production effic ienc ies  for activities such as 

reporting, record keeping, purchasing, and inventory controls. For example, 

integrated scanning s y s tems may allow for elec tronic  vers ions  of daily  

Medication Adminis tration Records (MARS) and pharmacy reconciliation 

reports. According to indus try experts, if these activities could be avoided by 

automatically  generating the records, an average s ized hospital could save’ as 

many as 592 hours of pharmacis t resources and ‘4,233 hours of nursing 

resources each year. The estimated annual effic i,enc y  sav ings  of avoiding these 

opportunity  costs equals  $167,000. Moreover, ERG and FDA believe the ’ 

identified potential gains  from elec tronic  MAR and’reconciliation reports ‘may 

account for only  between 50 and 80 percent of the potential gains  in these‘ 

areas. If so, the total estimated annual effic ienc y  gains  to an average hospital 

would range from $209,000 to $334,000 from use of bar code scanners in 

pharmacies  and patient care wards. These new operation effic ienc ies  would 

continue beyond the evaluation period. If such gains  were obtainable, the PV 

of these gains  for the sector as a whole would be between $4.8 billion and 
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$7.6 billion. The average annuahzed gains of these potentiai’ efficiencies ‘are 

between $451.5 million and $721.5 dlioti. ’ 

The proposed rule could also increase the use of medical informatics,in 

locations other than hospitals. Other health care facilities, such as physician 

offices and home health delivery systems, would be more likely to adopt bar 

coding and scanning systems to safeguard the use of patient medications and 

achieve additional efficiencies. We could not quantify the value of all of these 

expected additional uses of bar coding, but note that they are realistic and 

practical future uses of the technology. 

L. Distributional Effects of Bar Code Tekii@ology 

Bar code usage would likely result in distributional transfers between 

sectors of society. For example, bar code use could reduce hospital payments 

due to punitive damage awards from potential lawsuits. According to iegai data 

bases (JVR, 2002)) there were approximately 35,000 personal injury and 

malpractice claims per year between 1995 and 2000 in the hetihhcare sector. 

Approximately half of these claims involved pregnancies with the remainder 

including surgical claims, misdiagnosis, and medic&ion errors. if-these claims 

are distributed equally by type and sector (inpatient and outpatient), we 

estimate that approximately 600 legal claims per year are potentially associated 

with preventable ADEs in hospitals. This implies that only 0.2 percent of all 

preventable ADEs are likely subject to legal claims (600 divided by 372,400). 

The average jury award for damages from medication errors ‘was $6361800 in ’ 

2000, although only 40 percent of the cases were decidedfor pi&tiffs. .’ ’ 

Estimated pre-trial settlements for malpractice claims in 2000 totaled $3 18,409. 

We do not have data on the proportion of settlements, but have assumed that 

80 percent of claims are settled before trial. If so, the’average likely award : 


