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ProverbProverb
Anything that can go wrong,
will go wrong

Murphy
BUT….
If things that can go wrong, do not ;
it would, in the end, 
have been better for us 
if they had done so !
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• 1939
– Faddis MO. Eliminating errors in medications. 
Am J Nurs. 39:1217.

perseverareperseverare diabolicumdiabolicum
• 1962

– Barker KN, McConnel WE. The problems of detecting 
medication errors in hospitals.

Am J Hosp Pharm 19:360-69

Errare humanum estErrare humanum est
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Causes of medication errorsCauses of medication errors

• failed communication (55%)
• mistakes pharmacy/nursing staff (5%)
• failed organisation (6%)
leads to
• incorrect drug administration (34%)

– not given, unnecessary given, wrong time, 
wrong dose

Tilburg study 1971
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Unit Dose PackageUnit Dose Package
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Medication Administration RegistrationMedication Administration Registration
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Unit Dose Packaging MachinesUnit Dose Packaging Machines
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Guidelines Standard Unit DoseGuidelines Standard Unit Dose

• Materials
• Measures
• Labelling

– boxes
– unit dose cell
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EAHP SummaryEAHP Summary

•• Barcode standards for medicaments exist in 43% Barcode standards for medicaments exist in 43% 
of EC countriesof EC countries

•• In another 43% initiatives on standardisation are In another 43% initiatives on standardisation are 
takentaken

•• Barcode is used mostly to support the distribution Barcode is used mostly to support the distribution 
process process 

•• Barcode is used mostly on Barcode is used mostly on ““outer/inner packageouter/inner package””
•• Pictographs are seldom usedPictographs are seldom used
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ConclusionConclusion
• 25 years of unit-dose systems have diminished the

number of medication errors in some countries 
tremendously 

but …
• it is still possible to further decrease this 

number by introducing a unit-dose package 
containing a barcode (and a pictograph) on the 
cell which can be used at the time of 
administration of the drug
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Diversity oral Unit Dose PackagesDiversity oral Unit Dose Packages



GS1 HUG Berlin 310107
Hospital Pharmacy Midden-Brabant

Dutch guidelines new millenniumDutch guidelines new millennium

• Usage in- and outside hospital
• Environment
• Cell

– Polypropylene
– 35 x 20/40 mm
– 2D barcode (articlenumber, lotnumber, expiry date)

• Box
– carbon
– removable top
– 7 cells/strip, 14/28/56 per box
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“Forward integration”“Forward integration”

Pharmacy is not just about dispensing 
or distributing medicines;

It is a clinical risk management service !

Michael Yates 
Audit Commision UK
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Best practice 
recommendations IOM report
Best practice 
recommendations IOM report

• Pharmacists in patient care rounds
• No concentrated medications on ward
• Improve voluntary reporting
• Use unit dose system
• Check patient identity 
• Implement computerized prescibing
• Use barcoding
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“Closed Loop” proces“Closed Loop” proces
An ideal distribution system is aAn ideal distribution system is a

• Prescribe - doctor/nurse
• Authorise - doctor
• Accept - pharmacist
• Agree - doctor
• Dispense - pharmacy/nurse
• Administer - nurse
• Outcome - patient
• (Perhaps again) Prescribe
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“Our distribution system is old-
fashioned and insufficient“

“Our distribution system is old-
fashioned and insufficient“

From sticking labels to 
high-tech scanning
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Conclusions pilotConclusions pilot

• The hand-held terminal-system 
is not optimal yet 

• Nurses were skeptical about bar-coded 
bracelets; patients didn't have any trouble 
with them.

• Nurses formed a favorable opinion about 
implementing a different (complete) system. 



GS1 HUG Berlin 310107
Hospital Pharmacy Midden-Brabant



GS1 HUG Berlin 310107
Hospital Pharmacy Midden-Brabant

Theriak™ Therapy Management SystemTheriak™ Therapy Management System
• Patientdata and lab-values registration

– Allergy, medication dependent variables

• CPOE, Prescribing
– EPF,  Clinical, Outpatient

• Decision Support, Authorisation
– Medication info, Formulary, Cost

• Pharmacy review 
• Dispensing, Preparation info

– Intra/Internet

• Medication Administration Registration
• Medication review
• Logistics 
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Current hardwareCurrent hardware
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Findings
Netherlands
Findings
Netherlands

• < 50% of units available in unit dose 
• < 50% of unit doses have bar code
• Some CPOE-systems cannot use EAN-RSS
• Most affordable scanners cannot read EAN-

RSS or 2D-barcodes
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Current challenges in bar codingCurrent challenges in bar coding

• Only 35 % manufacturers bar code
• Trend towards fewer unit-dose form
• No uniform standard for medication barcodes
• No standard for relabeling/in house barcoding
• In house repackaging unreimbursed
• No affordable scanners
• “Floating” nurses
• Patient-specific medications
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Failure Mode and Effects AnalysisFailure Mode and Effects Analysis

• People :Technician labels incorrectly
Pharmacist checks incorrectly
Uncoded medication to ward

• Material :Barcode becomes unscannable
Not available
Small items, obscuring of info
Multi-dose items
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Examples made by wholesalerExamples made by wholesaler
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“Home made” bar codes
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Non-oral “Unit” Dose PackagesNon-oral “Unit” Dose Packages
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• Equipment: Not (correctly) functioning
Package not standardised

• Enviroment:Not enough space
• Methods : Article not in G-standard - trials

Needed before barcoding
Personalised medication
Uncoded home medications

Failure Mode and Effects AnalysisFailure Mode and Effects Analysis
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Other hardwareOther hardware
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Trustworthy partners 
in patient-safety ??

Trustworthy partners 
in patient-safety ??
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Reliable partners in patient-safety ??Reliable partners in patient-safety ??
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Reliable partners in patient-safety !!Reliable partners in patient-safety !!
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George Bernard ShawGeorge Bernard Shaw

I don’t believe in circumstances !

The people who get on in this world are those who
get up and look for the circumstances they want,
and,if they cannot find them make them (themselves)
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Your challenge !Your challenge !
To be a trustworthy and reliable partner 
(together with clients and users of your products)
in the permanent improvement of 
medication and patient-safety 
by offering
barcode labeled unit doses
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Take home messageTake home message

Knowing is not enough; we must apply !
Willing is not enough; we must do !

All intelligent thoughts have already
been thought; what is necessary is 
only to try to think them again. 

Johann Wolfgang von Goethe
(1749 - 1832)
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Berlin 2007Berlin 2007
The GS1 HUG-meeting 

that brought down the 
wall between producers 
and users of 
a barcoded unit dose 
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Information ?Information ?

Albert W. (Bertil) Lenderink
Director of Pharmacy
Hospital Pharmacy Midden-Brabant 
PO box  90107
5000 LA Tilburg, The Netherlands

Email : awlenderink@zamb.tsz.nl
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“Dutch” bar-code“Dutch” bar-code

• On unit of use
• Readable

– article number
– 2 D OK, 1D better untill….

• lotnumber, expiry-date
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Cijfers MIP TSz TilburgCijfers MIP TSz Tilburg
• 2002 en 2003 

– 750 meldingen: 300 vallen, 300 medicatie
• 1998/9 100 ; 2000/1 200

• 2004 t/m september
– 263 medicatie
– 224 toedienfout ( 85% )

• 99% te voorkomen mbv MO-gekoppelde MAR

– 41 andere
• 50% te voorkomen mbv Theriak
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• 224 gemelde toedienfouten
– 59 voorgeschreven maar niet toegediend
– 64 niet voorgeschreven wel toegediend

• 80% verwisseling middel
• 10% verwisseling patiënt
• 10% onterecht gegeven

– 10 onjuiste toedieningsvorm/route
– 5 onjuiste toedieningswijze
– 81 verkeerde dosis (incl. pompstand)
– 5 verkeerd tijdstip (> 1,5 uur te vroeg/te laat)

Cijfers MIP TSz Tilburg 2004Cijfers MIP TSz Tilburg 2004
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FiguresFigures
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