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Objectives

• Identify different bar code types and
the advantages and disadvantages of
each.

• Describe how bar code technology can
be employed to enhance patient safety

• Identify pitfalls, problems, and
workarounds that could compromise
patient safety.



Patient Case
Drug Look alikes

• 29 year-old female in labor

• Pushed for 3 hours with little
descent, C-section initiated

• Patient became hypotensive
with 750 mls of blood loss

• Dextran 500mls ordered,
rapid IV infusion, for volume
expansion

• Unfractionated heparin
selected in error from med
cart

• Error noted after 500 mls
administered

Patient Case
Dilution Error

• 5 day-old male infant

• Prematurity, 32 weeks

• Treated with beractant,
TPN + UFH 0.5 units/mL

• New PICC line inserted,
flushed with heparin/
saline

• New TPN bag at 4 PM

• Baby began to
hemorrhage from all
access sites

• 7 transfusions, 10-15 mL



Sept 17th, 2006 Dec 7th, 2007

People Magazine

10,000 units per ml      10 units per ml



UPC (Universal Product Code)

Manufacturer ID Number

639382

ID Number or identifier

00039

Check digit

3

Machine
Readable

Human
Readable



Bar Code Technology
• Developed in 1974, appears initially

in food industry for supply chain
management

• Wal-Mart, Safeway refused to buy
products without bar codes

• Provides a fail safe automated
identification and feedback system
in real time

• Does the “five rights” checking in
one easy efficient process.

– Medication, Dose, Patient, Route,
Time

• Allows nursing staff to focus more
on the patient than checking “To-
Do” lists.

• Allows for more effective and
efficient use of pharmacy
technicians.

• Frees up pharmacists from drug
distribution for more patient care
related responsibilities.

FDA Regulations

• Bar Code Label requirements for Human Drug Product
and Biological products.

• Requires linear bar codes on most prescription and
certain OTC products

• Bar code must contain at a minimum the NDC # of the
drug

• Blood products require machine readable information
in a format approved by FDA. Machine readable
information must include at a minimum:

– The facility identifier, the lot number relating to donor, the
product code, and the donor’s ABO and Rh

• All new products introduced to market after
regulations passed must have bar code within 60 days



Factors to consider when
implementing a Bar Code Scanning

Process

• FDA Regulations
– Institutional

requirements
• Availability of unit-of-

use bar-coded
products

• Repackage in-house
or outsource

• Format of bar codes to
be used

• Choice of scanners
• Drug Dictionary issues

• Scanability issues
• Patient wrist bands
• Employee ID badges
• System Platform

choices: RF based
system or hard
docked system
– Choice of form factors

• Obstacles for
implementation
– Human factors
– Infrastructure issues
– Work arounds

Bar Codes Formats

•One Dimensional Bar Codes
•Advantages

–1D linear bar codes are
standard and in common
use.

–Can be read by majority of
commercial bar code
readers

–high degree of accuracy
–1 misread per 1.7 millions
scans for code 39

–many formats to choose
from

•Disadvantages
–limited amount of data
–as data increases length and
size of bar code increases



Bar Codes Formats
•Two Dimensional bar codes
•Advantages

–30 times smaller than a code 39 bar
code

–higher degree of accuracy
• 1 misread per 10.5 million scans

for data matrix
–Bar codes that are up to 60% damaged

can be easily and accurately read
–Data matrix bar code fonts can be

easily printed with standard Windows
printers

•Disadvantages
–can only be read with specially

programmed imager
–not in widespread use
– Imagers are  more costly. Two

dimensional Bar codes
•Need to be able to de-code multiple
formats, styles and dimensions since
there is no industry standard

Bar Code Readers

• 2D Scanners

– can read both 1 and 2 dimensional bar
codes

– more costly due to 2D scanning
capability $300-$500

– can be tethered or wireless

• Imagers

– can decode 1D, 2D ( data matrix, RSS
etc).

– more expensive than 1D or 2D scanners

– Wireless imager using Blue Tooth
Technology

– Need to assure no conflicts exist with
Blue tooth technology and 802.11B
wireless technology.



Patient ID Bracelet          Employee ID Badges

Desired features:
• Low cost

• Durability

• All patients

• Accommodates multiple bar
code formats.

• Potential for future
applications:

• Picture ID, RFID tags
etc.

• eMAR Software will only
accommodate one active  ID
bracelet at a time (uses check
digit)

•Chose PDF bar code to

diminish ability to copy

• Initial expense to re-badge

•Requires daily activation by

user

•No use of temporary

badges







Scheduling of medications

Real Time Alerts to Nurse



Real Time Alerts to Nurse

“Knowledge Links” in the application



Micromedex Knowledge Link

Medication

Location



        Error Prevention Data

February 2008

Total Patients 4617

Total Administrations 398,504

Wrong Drug Intercepted 5824

Wrong Patient Intercepted 137

Expired Medications
Intercepted

314

 The value of Barcode Technology on
Different Types of Dispensing Errors

56%

reduction*

71%

reduction*
90%

reduction*

* p<0.001 (Chi-squared test)



 Dispensing Errors and Potential ADEs: Before and

After Barcode Technology Implementation

Projected errors
prevented per year:

>13,500 medication
dispensing errors

>6,000 potential ADEs

31%

reduction*

63%

reduction*

* p<0.0001 (Chi-squared test)

RFID in healthcare settings

A radio based wireless system that
provides real time information about
patient, staff, or assets
Uses  A transponder (RF tag)
electronically programmed with unique
information

Patient bracelets
• Patient tracking
• Automating room turn around process
• Personal property tracking

Staff Id badges
• Employee tracking
• Employee login

Medication Safety
• Drug  tracking

• Receipt from wholesale drug
distributor

• Drug preparation  and delivery
• Passive programming of IV Pumps

• Asset tags
• Medical Equipment  and device

tracking



Conclusions

• No one intervention (bar coding, eMAR, CPOE,

automation etc) will solve all of our problems in the

Medication Administration System.

• Technology can never replace the critical thinking of

clinicians

• Ideal Practice needs to drive  technology

• Strong partnership with Information Systems department

• End user feedback is essential to design, implement and

maintain technology

• Support from medical staff leadership, pharmacy leadership,

nursing leadership, and senior executive leadership

• Human factors play a key role in acceptance


