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Agenda

► Introduction: Croatian Agency for Medicinal Products and Medical Devices (HALMED)

► HeAL – the IT system for core business processes

► Process of refactoring the HeAL system

► Redesign of User interface related to Packaged Medicinal Product

► RMS

► OMS 

► SMS

► Challenges and our approach

► Next steps

► Q&A
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Introduction
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► HALMED is Croatian competent authority in the field of human medicines and medical devices

- Established on 1 October 2003

- Location: Zagreb (3 different locations)

- 236 employees

- 8.161 medicines in the registry: 

- 6.027 authorised nationally (2.305 active) 

- 2.134 authorised through MRP/DCP procedures 

(1.678 active)

Main activities:
- Marketing authorisation procedures (H) 

- Issuance of manufacturing/importation 

authorisations 

- Issuance of authorisations related to distribution 

of medicinal products 

- Quality control (OMCL)

- Pharmacovigilance 

- Rational pharmacotherapy 

- Pharmacoeconomics

- Medical devices 

- Scientific advice 

- GMP and GVP inspections 

Veterinary medicinal products:

- issuance of manufacturing / importation and 

wholesale authorisations 

- GMP and GDP inspections

- quality control.
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Introduction

► Our own IT infrastructure (servers, storage systems, network equipment, etc.)

► Located in two separate data centres:

➢ primary location is within the Agency facilities

➢ secondary location is within rental facilities

► 12 employees in IT department + external contractors and service providers

► Custom software solutions for core business processes

4
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HeAL - the IT system for core business processes

► Custom developed IS for core business processes:

➢ NRL - Case management application for marketing authorization procedures

✓ tracking of all procedural phases

✓ tracking of deadlines and tasks completed by assessors

✓ supporting the Committee for Medicinal Products processes

✓ business reporting

➢ PhV – Application used for processing pharmacovigilance tasks

➢ PKL – Application used for:

✓ Inspectorate activities related to planning and executing medicinal products sampling

✓ Quality control of medicinal products (H and V) in the official medicines control laboratory (OMCL)

• Filing incoming samples, sample analysis and analysis task assignment 

• Reagent management and management of standards 

• Reporting of results and filing outgoing documents 

5
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HeAL - Central IT system for core business processes
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ISO IDMP and 
EU IDMP IG 

analysis

• Analysis of ISO IDMP data model

• Assessment of required data described in EU ISO IDMP implementation guide prepared by EMA

• Analysis of FHIR messages

Business 
processes 
analysis

• Analysis of all the processes in the organization that use medicines data

• Analysis of external stakeholder’s datasets required 

• Defining master data set

Assessment 
of current IT 

system

• Assessment of current IT system with medicines registry

• Detecting gaps in current data model against ISO IDMP data model and EU IDMP Implementation Guide

• Identify needed changes

DB & UI 
refactoring

• Design the data model

• User interface redesign (UI mock-ups)

• Detection of new RMS lists that should be introduced

• Testing of the data model and UI reconstruction on different medicines (especially those with complex packaging and composition)

Implementing 
changes in IT 

system

• Database refactoring and UI redesign implementation

• Introduction of new SPOR RMS lists related to database refactoring

• Data cleansing / mapping / migration

• Preparing FHIR messages for SPOR PMS

ISO IDMP standards compliance: process of refactoring the HeAL system
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HALMED Project timeline
1 December 2019 31 May 2024

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May

ISO IDMP, EU IG & FHIR analysis, gaps identification

Year 5Year 2Year 1 Year 3 Year 4

Business processes analysis

Data cleansing and mapping (related to RMS lists)

Introduction of the rest of RMS lists (listed in EU IG)

DB and UI refactoring, data migration: Substances

2020 2021 2022 2023 2024

PMP: introduction of related RMS lists

DB and UI refactoring: Therapeutic Indication

DB and UI refactoring: Packaged Medicinal Product (PMP)

Therapeutic Indication: introduction of related RMS lists

DB and UI refactoring: Pharmaceutical Product

Replacing EUTCT with RMS lists (except Substances)

Defining master data set

 ORG: data cleaning and linking with OMS ORG & LOC IDs

Establishing connection with OMS

DB and UI: the rest of attributes required by EU IG 

Switching from EUTCT Substances codebook to SMS

Establishing connection with PMS 

PMP: data migration and cleansing

New RMS lists: ATC-H, Variation Classification (UI & DB)

Substances – cleaning & mapping data with EUTCT terms

Data cleansing & mapping related to new RMS lists
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Refactoring of the HeAL system
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As is (Dec 2019) Status (March 2023) To be

Data model 
refactoring
and user
interface
redesign

Data model built on 
Reference Data Model (RDM 
v3.0) published by EMA

The HeAL data model gap analysis vs ISO IDMP completed
Packaged Medicinal Product: 
- DB refactoring completed and implemented to production
- UI redesign: currently on development & testing
PhP – DB & UI refactoring: Initial analysis completed and documented
Therapeutic indication: FRS for refactoring DB & UI on review

The HeAL data model comply with ISO 
IDMP standards

UI redesign completed

Data migrated

Referential
lists (RMS)

EUTCT referential lists 
synchronized daily with 
internal NRL codebooks:
6 EUTCT lists with no custom-
added terms
12 EUTCT lists, with additional 
user-added terms

15 EUTCT lists replaced with 
RMS lists

Last 2 EUTCT lists (except Substances) are replaced with corresponding RMS lists:
- Packaging / Routes and Methods of Administration
2 Internal codebooks replaced with RMS lists:
- Anatomical Therapeutic Chemical classification system – Human 
- Variation Classification
8 New RMS lists introduced (on production environment):
- Domain / Units of Presentation / Container Category / Material / Shelf Life Type /  

Medical Device Legislative Category / EU Procedural Authority Role / Substance 
Type 

27 RMS lists + EUTCT Substances list – daily synchronized with internal codebooks 
Data cleaning / mapping / replacing – work in progress

All RMS codebooks listed in EU IG 
introduced to the HeAL system (i.e. 53 RMS 
codebooks)

Cleansing of the legacy data completed

Organisations
(OMS)

Internal Organisations 
repository (sync with other 
HALMED systems)

Connection with OMS established
Cleaning and mapping internal organisations with OMS ORG IDs and LOC IDs

OMS data synchronized with internal 
Organisations repository

Substances 
(SMS)

EUTCT list Substances in use EUTCT list Substances in use Switch from EUTCT Substances codebook to 
SMS

PMS Connection & daily synchronisation with 
PMS established
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Medicines registry data model refactoring
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► Data model built on Reference 

Data Model (RDM v3.0) 

published by EMA

► the HeAL data model vs. ISO 

IDMP data model and EU IG -

major gaps:

► Packaged Medicinal 

Product - Manufactured 

Item should be introduced 

in data model

► Pharmaceutical product 

and Ingredient need some 

adjustments

Source: ISO 11615
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Transition strategy: Packaged Medicinal Product

► Database reconstructed: added new tables and established new relations in database for entities 

and attributes related to:

➢ Manufactured Item

➢ Package Item (Container)

➢ Device

► UI reconstruction (tab „Packaging”):

➢ enable input of more Packaged 

Medicinal Products 

➢ enable input of more Package Items 

➢ enable input of Devices

➢ enable input of Manufactured Items 
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Medicinal product

Combined Pharmaceutical Dose Form: CD [0..1]

Pharmacovigilance Enquiry Info [EU IG]: II [0..1]

PMS ID [EU IG]: II

Additional Monitorin Indicator: CD [0..1]

Orphan designation status: CD [0..1]

Pharmaceutical Product

Unit of Presentation: CD [0..1]
Administrable Dose Form: CD

Route of Administration

Route of Administration: CD

Ingredient

Ingredient Role: CD

Substance

Substance: CD

Specified Substance

Specified Substance: CD

Confidentiality Indicator: CD [0..1]

Strength

Strength (Concentration): RTO<PQ,PQ>[0..1]
Strength (Presentation): RTO<PQ,PQ>

Reference Strength

Reference Strength Substance
Reference Strength Specified Substance
Reference Strength Range

Packaged Medicinal Product

Package Description: ST
PCID: II

Package Item (Container)

Package Item (Container) Quantity: PQ
Package Item (Container) Type: CD

Material: CD [1..*]

Data Carrier Identifier

Value: CD.code
Code System: CD.codeSystem

Manufactured Item

Unit of Presentation: CD [0..1]
Manufactured Dose Form: CD

Manufactured Item Quantity: PQ

Device 

Device Trade Name: ST [0..1]
Device Type: CD 

MPID: II
Approved Dose Form [EU IG]: CD [0..1]

Legal Status of Supply [EU IG]: CD [0..1]

Special Measures: ST [0..*]
Paediatric Use Indicator: CD [0..1]
Domain [EU IG]: CD [0..1]
Type [EU IG]: CD [0..1]

External Identity [EU IG]: II [0..1]
EURD ID [EU IG]: II [0..1]
Full Indication Text [EU IG]: ST [0..*]
QPPV [EU IG]: II [0..1]

Description [EU IG]: ST [0..1]

Legal Status of Supply [EU IG]: CD [0..1]
External Identity [EU IG]: II [0..1]
Pack Size [EU IG]: PQ [0..*]

1..*

Shelf Life / Storage

Shelf Life Time Period: PQ
Shelf Life Type: CD

Special Precautions for Storage: CD [0..*]1..*

Alternate Material: CD [0..*]

0..*

0..*

0..*

Package (Component)

Component Material: CD [0..*]
Component Type: CD

0..*

Component Alternate Material: CD [0..*]

0..*

Manufacturer / 
Establishment 
(Organisation)

0..*

0..*

Device Quantity: PQ
Device Listing Number: ST [0..1]
Device Identifier: II [0..1]
Model Number: ST [0..1]
Sterility Indicator: CD [0..1]
Sterilisation Requirement Indicator: CD [0..1]
Device Usage: CD [0..1]
Combination Type [EU IG]: CD [0..1]

0..*

0..*

0..*
Description [EU IG]: ST [0..1]

Manufacturer / 
Establishment 
(Organisation)

1..*

0..*

Alergenic Indicator: BL [0..1]
Composition Group: CD [0..1]

0..1

Measurement Point: ST [0..1]
Country: CD [0..*]
Strength (Presentation) Text [EU IG]: ST [0..1]
Strength (Concentration) Text [EU IG]: ST [0..1]

1..*

0..*

Specified Substance Group: CD

0..*

0..*

1..*

Description [EU IG]: ST [0..1]

1..*

1..*

0..*

0..*

Ingredient

Ingredient Role: CD

Substance

Substance: CD

Specified Substance

Specified Substance: CD

Confidentiality Indicator: CD [0..1]

Strength

Strength (Concentration): RTO<PQ,PQ>[0..1]
Strength (Presentation): RTO<PQ,PQ>

Reference Strength

Reference Strength Substance
Reference Strength Specified Substance
Reference Strength Range

Package Item (Container)

Package Item (Container) Quantity: PQ
Package Item (Container) Type: CD

Material: CD [1..*]

Data Carrier Identifier

Value: CD.code
Code System: CD.codeSystem

Manufactured Item

Unit of Presentation: CD [0..1]
Manufactured Dose Form: CD

Manufactured Item Quantity: PQ

Device 

Device Trade Name: ST [0..1]
Device Type: CD 

Shelf Life / Storage

Shelf Life Time Period: PQ
Shelf Life Type: CD

Special Precautions for Storage: CD [0..*]

Alternate Material: CD [0..*]

0..*

0..*

0..*

Package (Component)

Component Material: CD [0..*]
Component Type: CD

0..*

Component Alternate Material: CD [0..*]

0..*

Manufacturer / 
Establishment 
(Organisation)

0..*

0..*

Device Quantity: PQ
Device Listing Number: ST [0..1]
Device Identifier: II [0..1]
Model Number: ST [0..1]
Sterility Indicator: CD [0..1]
Sterilisation Requirement Indicator: CD [0..1]
Device Usage: CD [0..1]
Combination Type [EU IG]: CD [0..1]

0..*

0..*

0..*
Description [EU IG]: ST [0..1]

Manufacturer / 
Establishment 
(Organisation)

1..*

0..*

Alergenic Indicator: BL [0..1]
Composition Group: CD [0..1]

0..1

Measurement Point: ST [0..1]
Country: CD [0..*]
Strength (Presentation) Text [EU IG]: ST [0..1]
Strength (Concentration) Text [EU IG]: ST [0..1]

1..*

0..*

Specified Substance Group: CD

0..*

0..*

0..*

0..*
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Example: Qlaira
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Packaged Medicinal Product (PMP) - user interface

and level of information before refactoring
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Packaged Medicinal Product (PMP) - user interface

and level of information after refactoring

14

(Container) (Manufactured Item) (Medical Device)(Shelf Life/Storage)

Packaged Medicinal Product Container
Shelf Life / 

Storage
Manufactured Item Medical Device
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PMP: Top-level packaging item
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New top-level package Item (outer-most packaging)

(Container) (Manufactured Item) (Medical Device)(Shelf Life/Storage)

Packaged Medicinal Product Container
Shelf Life / 

Storage
Manufactured Item Medical Device
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Pop-up New top-level package Item (outer packaging)
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PMP: Adding new Container
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New Container

Packaged Medicinal Product Container
Shelf Life / 

Storage
Manufactured Item Medical Device
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Pop-up: New Container
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Adding container’s components
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PMP: Shelf life and Special precautions for storage
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(Container) (Manufactured Item) (Medical Device)(Shelf Life/Storage)
Packaged Medicinal Product Container

Shelf Life / 
Storage

Manufactured Item Medical Device
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Pop-up: Shelf life and Special precautions for storage
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PMP: Manufactured Items

21

New Manufactured Item

Packaged Medicinal Product Container
Shelf Life / 

Storage
Manufactured Item Medical Device
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Pop-up: New Manufactured Item
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Next page ->
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Manufactured item composition
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PMP: Adding new Device
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New Medical Device

(Container) (Manufactured Item) (Medical Device)(Shelf Life/Storage)
Packaged Medicinal Product Container

Shelf Life / 
Storage

Manufactured Item Medical Device
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RMS: referential lists in use
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RMS

► In case when RMS list term is not localized, users will choose English terms 

► RMS and internal term versions are stored

► If SPOR version is increased, all term attributes are updated in internal codebook, except internal

version. 

► Internal version automatically increments in case when:

➢ Croatian localization of term has changed 

➢ The term status changed from current or provisional to non-current or nullified

► Search engine enables searching and filtering data by either old or new term

27
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RMS: Localized term versioning – indicators in UI (1/2)

► On all opened applications and medicines that have old term, term is not changing before 

regulatory activities that are changing product information documents. 

► Changed terms are indicated on status bar:

28
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RMS: Localized term versioning – indicators in UI (2/2)

► Old terms are indicated 

with red letters where 

they appear in UI and in 

drop down lists

► In marketing 

authorization case for 

new MP, only new terms 

will be listed on all term 

lists
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OMS

► Internal Organizations repository 

➢ used for different business processes, 

➢ shared with other applications

➢ Organizations versioning implemented

► OMS API connection established – enabled linking of internal organization IDs 

with OMS IDs

► Data cleansing – work in progress

30
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OMS: Linking NRL organisations with OMS ORG and LOC IDs
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SMS

► Currently in use EUTCT list Substances (List ID: 100000075825)

► Data cleansing in progress:

➢ 0,3% terms (175 out of 61.308) were custom added: 

✓ 129 (74%) deactivated (replaced with EUTCT terms) 

✓ 46 (26%) still active – will be replaced with EUTCT terms during regulatory activities that 

are changing product information documents

32
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Challenges and our approach
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Challenges Our approach

Data model refactoring and 
user interface redesign

Besides ISO IDMP system refactoring, the HeAL’s
functionalities are regularly upgraded due to the changes 
in regulatory and business process optimisation 
requirements. Managing those two projects and 
synchronising all the changes in IT system that is actively 
used is challenging

DB and UI refactoring of the HeAL IT system (in order to align with 
ISO IDMP) is divided into development phases that could be 
deployed to production independently and won’t disturb regular 
system upgrades and business processes conducted in the HeAL
IT system

EMA EU IG is expected to be updated and changes might 
impact existing deliverables

All changes in already finished DB and UI refactoring will require 
additional resources (time and financing)

Lack of ISO IDMP and FHIR experts Learning from each other: 
• UNICOM knowledge sharing workshops
• Teaming with business experts and subject matter 

experts 
• Regular workshops with vendor

Referential lists (RMS) Internal codebooks with custom-added terms that should 
be mapped and/or replaced with RMS terms

Term versioning and notifying HeAL business users about the 
change, so that new term version could be used in regulatory 
activity that is changing product information documents. 

Organisations
(OMS)

Data quality in OMS Linking internal organisations with OMS ORG IDs and LOC IDs and 
taking OMS ORG data for organisations after verifying the 
information is correct

Substances 
(SMS)

Although synchronized with EUTCT Substances codebook, 
internal codebook still have some custom-added terms

Custom-added terms will be mapped and/or replaced with 
substances from SMS during regulatory activity that is changing 
product information documents. 
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Next steps

• Pharmaceutical Product reconstruction and preparation for PhPID
introduction

Database and 
User interface

• Introducing all RMS referential lists according to in EU IG requirementsRMS

• Continue with data cleansing / mapping / migrationData 

• Linking organisations data with OMS Organisation and Location IDsOMS

• Prepare FHIR messages for synchronisation of substances data and for data 
exchange with PMS

SMS, PMS

• Participate in preparing Functional requirements specification for National MP 
database (e-lijekovi)

• Prepare services for daily synchronisation with National MP database

National MP 
database (human) 34
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