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Serving Patients by Serving Doctors and Institutions

- The Labaratory offers COUrses for The Laborafory promotes the

undergraduate, graduate, and posi-graduats = & application of advances in computer
C_.-} gtudentz in the arsas of BioMedical U science, artificial intelligence,
= Engineering, Computer Engineering, and 7 mathematics, and databaze theory
e general clinical technologies. <€ to novel resesarch approachss in
U The philosophy of the Laboratory is L1 electronic health records, patient
=] "learning by doing”, To thiz end there are a (g data security, genomic and
& variety of environments that students  will LL proteomic data analysis, and
LL] engage in learming. o bicmedical ontologies.

Recent Publications

* He@ithCo-op: a web-based syatem to suppont distributed healthcare co-operative work
) *  The unsxpected high practical value of medical ontologiss
= +  Using Gene Oniclogy and genomic controlled vocabutaries to analyze high-throughput gene
U liztz: thres tool comparizon
- +  |ntelligent Welb Services for Querying Hetercgensous Bioinformatics Databanks
O + A Speaking Medical Record for the Patient at Risk of Emeargency
O *  Service Monitoring in the Field of Emergencies
0 Recent Prototypes
o GFIMDer, MyWest, GALAS, DHY (see SanitaDigitale Home Page - Profotypes)
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e-Health LAB Home Page
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FOLITECHICD DI MILANO * Informatica BioMedica * BiohMedical Informatics * Informatiqne BioMedicale * BioMeadizmizche Informatk * Informatica Biomedica * [
i * Samitd Digitale ™ e-health ™ Telemedicna * Telemedicine *
e
i ™ =
% Informatica BioMedica + SanitaD igitale

Dipartimento di Bicingegneria

[ | "e-Oncology tech-Experiences"- Initiatives [ |
[ | "e_Oncology" - a bi-lateral Italy-UK Workshop - Qctober 27, 2008 - London, UK [™E% |
"Personalized Health Informatics' - Foens Group
"pHealth": An EU-US pHealth Conference - Sepreszier 18-19, 2008 - Novfolk, V4, US4

Evenre - "Quale Fascicolo Sanktario Eletivonico Personale?" - 16 Owobre 2008
Evento - ""La Sanita Digitale per la famiglia verticale e per il paziente™ - 1-2 Aprile 2008

Evento - "Protesione sostenibile del dati della Sanitd Df,;{?;ﬂ;&” - 22 Marze 2007 e ———————"
Corse Breve - "Fondowmentd e Applicazioni di Sanira PHeirale” - 21 Marze 2007 Y Informatica BioMedica /
Libro - "Elementi di Informatica BioMedica" \ mrssoniodipricie polmit
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e-health Lab

Francesco Pincirol
Marco Masserali

2004-2008 BioMedical Informatics Stefano Bonacina

Sara Marceqalla
Onl.ine Newsletter Luca Mazzola

SHivia Mavino

"Incontro Progetto SINCERE" - 1 Aprile 2008

+ The London Seminars s The Bethesda Seminar at NIH
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e-Health LAB Excerpta of Activities
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Friends
of the Laboratory

Gruppo Lombardia Informatica
IEM
Mozmalife
KRG - Decument Consulting
SUM Microsystems

sanitadigitale@polimi.it * www._sanitadigitale.polimi.it

Dipartimento di Bioingegneria

Prof. Francesco Pinciroli
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The Unified
Modeling
Language




| What is The Unified Modeling Language ? (112) |

“The Unified Modeling Language (UML)
IS a language for
* specifying,
* visualizing,
* constructing, and
* documenting

the artifacts of software systems, as well as for business
modeling and other non-software systems”.

[UML specification given by the Object Management Group (OMG),
http://www.uml.org/ |




| What is The Unified Modeling Language ? (2/2)

The UML graphical language, which is based on
graphical semantic and syntax,
allows to visualize
the actors,
the relationships between them,
the activities to be done,
the sequences to be respected,
the triggers to be considered,
for doing proper activities in the correct order.

Modeling with such a graphical language
makes the implementation tuned

to different deployment environments.




What is UML for Medicine?

Modeling Home Settings Environment

A

Doctor

A

Nurse

¢

A

Drrug Administration Manager

PR

X

FamilyMember

X

Recipient
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I

_

Home Setting Environment

Dosage Definition

<jnclde ==

Drug Prescription

Drug Administration

Therapy Duration Definition

< <include >,;=77 %
s - . , ,_o—'—'_'_'_'_'_‘_'_'_'_

Drug Prescriber

General Practitioner Specialist Doctor

Registration of the Occurred Drug Administrations

s “include = >

Inquiry of the Assumption Schedule

Purchasing Drug

Prof. Francesco Pinciroli




What is UML for Medicine?

Data Modeling

Address

HD: Integer

HCity: Btting

+itreet: Strig

+itreet HNumber: String
+zip_code: String
+itate: String

H ountry: String

Home

Family Membher
+HID: Btring

& | toumame: String

+Hame: String Registration

Medical History

HD: Integet

+3ex Character
+Bitthday: Date

D. .*
Presence

D“*

Pathological Physiological Condition

HD: Integer
+Deseription: String
+itarting Date: Date
+Ending Date: Date
Hnpwt Date: Date

D“*

HDescription: String
+itarting Date: Date
+Ending Date: Date

Related_to

D..*

Therapy

HD: Integer
+itarting Diate: Diate
+Ending Date: Date

Assurmpkion

POLITECNICO DI MILANO

e,

Reference Book

HD: Integer

+AIC: Btring

i ame: String

+d ctive Ingredient: String
HPharmacewtical Company: Stting

0.1

Description

D“*

Drug Package

Definition

Dosage

HD: Integer
HHumber Units: Integer
+Timetable: | set of Timetable]

Prof. Francesco Pinciroli

1

D..*

HD: Integer

0z Matme: String
HBatCode: String
HBatCode_Type: String
+Lot Mo Btring: Integer
+Typology: Bteing

N _Unitary Doses: Integer
+Best Before Date: Date
+Buying Date: Date




POLITECNICO DI MILANO

What is UML for Medicine? (3/6) o
Check of drug-drug interactions, ADES
u

‘ Family Mermber Selection

Barcode Label Acquisition

Data .ﬁcquisitiun through Connection to Drug DE
o 8

nd Local Staring Interaction Data Acquisition through
- Mame
- Pharmaceutical Company Connection to Interaction DB and
- Typology (Pill, Drops,...) Local Storing
- Mumber of Doses
- Dosage

- Active Ingradient
- Contraindication

CCnmpar\snn between Acguired Data and Medical History of the Family Memher)

[Mo] [¥e=s, Contraindication/Interaction]
Ad;ilwutn;\ fDrugDD?ta Entry CAulUmatic Wyarning Generation on Cuntraindicatiun.-’lmeracliun:)

- Best Before Date
- 1D Package
- Lot Mo
- Custom Prescription Dosage
- Therapy Duration (Slnrmg of Contraindication Repnn)

oring )

[Check: OK; Data Acquired] [Report Generation and Storing]

Update Close

Prof. Francesco Pinciroli



What is UML for Medicine?

OpenEHR - http://www.openehr.org/ rm.packages

Class Diagram rm.packages

Darmain

composition

content

entryr|

navigation|

demographic|

POLITECNICO DI MILANO

openEHR Reference

Information Model
Packages
(dependency
downwards)

integration

Patterns

security

access control

common |

ar-::hetyped|

_generi-::l

directory

change_control

resource

Prof. Francesco Pinciroli
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What is UML for Medicine?
OpenEHR - Package EHR

— = — =1

T
— — 1 |
VERSIONED _OBJECT LOCATABLE
(rm.common.change_control) 5 — 7] (rm.cormman.archetyped)
] ) | T
ehr | | | |
| ﬂ‘-’uhindinngDGI'ulF'GSITIﬂNb |
| | “=binding=> [<EHR_ACCESS®
| | |
EHR | | bt . L‘| |
bindi EHR_STATUS:
systern_id - HIER_OBJECT_ID [1] R ; -
ehr_id : HIER_OBJECT_ID [1] o mam Y WERSIONED. FHIC ACCESS EHR ACCESS

time_created : OV _DATE_TIME [1] = !
ehr_access :OBJECT REF[1p I I
|
|

seftings | ACCESS_CIONTROL_SETTINGS [1]

schemel) : String

ehr_status OBJECT_REF [1p t [

compositions ;List=0BJECT_REF=[0.1F ] I
directory . OBJECT_REF [0.1F
contributions : List<OBJECT/REF= [1p VERSIONED_EHR_STATUS

|
|

B' | EHR_STATUS
.

subject: PARTY_SELF [1]

is_gueryahle : Boolean [1]
is_modifiable : Boolean [1]
other_details ( ITEM_STRUCTURE [0..1]

' VERSIONED_COMPOSITION

| is_persistent]) : Boolean

VERSIONED_FOLDER CONTRIBUTION
(rm.commaon.directory (rm.commaon.change_control)
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What is UML for Medicine? (6/6)
OpenEHR - Package Demographic

—
SN
o N

A2

LOCATABLE
[rr.common.archelpad)

s
demagraphic |
relations hips 1 B b! .
yie Bedefine [ \
0. ———— R T T
j |
PARTY_RELATIONSHE © . PARTY \ CONTACT ADDRESS
uid : HIER_ORISCT (D 1k uid {HIER,_ORJECT_ID [Tk i _valigity  DV_INTERWAL=[0V_DATE= [0.1]|  [details | FEM_STRIUCTURE [1]
detzils - DATA_ STRUCTURE [0.1] detzils | ITEM_STRUCTURE 0.1 \ _ _
fire_walidity : OY_INTERVAL <DV DATE= [0.1]| [reversa. relationships : SefsLOCATABLE REF= (0. [PHIPeseD: BV_TERT 1 et il
souTeE - PARTY_REF [1] = i
o = type)  DW_TEAT 7 i
fargat: PARTY_REF {1] = - * i a¢u|¢$5¢1
typei) DW_TEAT
o TR CAPABILITY
I, i T - credentials ITEM_STRUGTURE [1]
Lt g ey dities: 1o s NENSTRLETURE (i time_validity : OV_INTERVAL=D_DATE= [0.1]
A e T AR S piripmsed s BV_TEXT
R capabiitiss 0z
ACTOR S ROLE
Fafuages | List=0y_TENT= 013 ~ —— iirie_validity | DV_INTERVAL=DV._DATE= 10.1]
rolas  Sel<FARTY_REF=[D.18" perfermer - PARTY_REF [ip- — S i ._"._
il A i et B ahea L 1
4 VERSIONED_PARTY
————
: |
AGENT | [ORGANISATION | [GROUP | [PERSON |
4 1 f--Cbil'ul:Iil'ig?-?"!Puﬁ.l?T“."-‘
} |

|
i iT ;
VERSIONED_OBJECT
{rmecamimnn.change_conta )
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N e-Oncology Initiatives at the e-Health LAB

e-Oncology tech-Experiences

starting a segment of the e-health LAB website
for speeding up the sharing of experiences and results

secretariat: sanitadigitale@biomed.polimi.it
Francesco Pinciroli with Stefano Bonacina

A.O. Ospedali Riuniti Piermauro Sala Nicola Soliveri
Bergamo Antonio Fumagalli Carlo Tondini
A.O. Ospedale Gianni Origgi Salvatore Siena
Niguarda Ca’ Granda Paolo Pedrazzoli
Milano
Az. Ospedaliero-Universitaria Beatrice Delfrate Gianpiero Fasola
Udine
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