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Où nous en sommes

https://ici.radio-canada.ca/info/2020/coronavirus-covid-19-pandemie-cas-carte-maladie-symptomes-propagation/

https://ici.radio-canada.ca/info/2020/coronavirus-covid-19-pandemie-cas-carte-maladie-symptomes-propagation/


Évolution du contexte - avant



Évolution du contexte…et maintenant



Les défis & enjeux - le cas de l’HGJ (notre partenaire 
dans le projet)

Les défis sont multiples, il faut 
concilier efficience des 
opérations et expérience patient-
famille, réfléchir à la circulation
des patients, du personnel et de 
l’équipement dans un 
environnement de travail très 
exigent.



Co-évolutions du secteur et des technologies
Ubiquité des technologies (Robots) & des objets connectés



Défis & Opportunités d’amélioration en SST
…par où on commence?

Medical Teaching Office                                       
Medicine                                                       
MHA Medical Holding Area                                    
Microbiologie and infectious diseases                          
Montreal Centre for Experimental Therapeut            
MSTU Medical Short Term Unit                                   
Neonatology                                                    
Nephrology                                                      
Neurology                                                      
Neurosurgery                                                   
Nuclear Medicine                                               
Nursing                                                       
Nursing Research                                              
Obstetrical Ultra Sound                                      
Obstetrics & Gynecology                                         
Occupational Therapy                                           
Oncology                                                       
Operating Room                                                 
Ophtalmology                                                  
Orthopedics                                                  
Otolaryngology                                                
Palliative Care                                                
Pastoral Services                                               
Pathology                                                     
Pharmacy                                                        
Physiotherapy                                                 
Plant Operations                                                
Plastic and Reconstructive Surgery                          
Professional Services                                         
Psychiatry                                                    
Psycho-geriatric                                               
Public Affairs and Communications                            
Pulmonary                                                       

Administration                                                 
Adult Critical Care                                           
Allergy And Immunology                                         
Ambulatory recovery room                                        
Anaesthesia - Resuscitation                                    
Audio-Visual Services                                         
Audiology & Speech Pathology                                   
Auxiliary                                                     
B'rith Room                                                   
Biomedical Engineering                                          
Breast Centre                                                 
Cancer Prevention Centre                                       
Cardiac Surgery                                                
Cardiology                                                   
Cardiovascular Prevention Center                               
Case room                                                     
Central Sterilization Departement                           
Centre for Nursing Research                                   
Chaplaincy                                                      
Clinical Chemistry                                            
Clinical Research Unit                                         
Coffee Shops - Atrium                                      
Colposcopy                                                    
Conference Rooms                                                
Continus Quality Improvement CQI                              
Council of Physicians, Dentists and Pharm                 
Dentistry                                                      
Dermatology                                                  
Diagnostic Medecine                                             
Dialysis                                                       
Dietetics                                                     
Emergency                                                    
Employee Assistance Program                                 

Endocrinology                                                
Epidemiology                                                    
Family Birthing Centre                                         
Finance                                                        
Foundation                                                     
Gastroenterology                                              
Geriatrics                                                     
Health Sciences LIbrary                                    
Health Services                                               
Health & Safety                                                 
Hematology                                                     
Herzl Family Practice Center                               
Hope & Cope                                                   
Hospital Training and Staff Development                    
Housekeeping                                                   
Human Resources                                              
Infection Prevention and Control                               
Information Technologies                                      
Inhalation Respiratory                                       
Institute Of Community And Family Psychiatry               
Intensive Care Unit                                            
Internal Medicine                                             
Kidney Treatment Center                                        
Lady Davis Institute For Medical Research                      
Laundry And Linen Services                                     
Mail Room                                                      
Main Lobby                                                     
Maintenance and Plant Operations                          
Maison de la Presse                                           
Medical council                                                
Medical Day Hospital                                           
Medical Genetics                                               
Medical Records                                                

Pulmonary Oncology                                          
Purchasing                                                   
Quality Program                                             
Radiation Oncology                                           
Radiology                                                      
Receiving & Shipping 
Recovery Room                                                 
Research Ethics Office                                          
Respiratory Physiology                                         
Respiratory Therapy                                           
Rheumatology                                                  
Second Cup, Légaré Entrance                                    
Second Cup, Main Lobby                                         
Security                                                      
Social Services                                               
Speech Pathology                                              
Sterilization and Distribution Se                        
Surgery                                                        
Surgical Teaching Office                                        
Telecommunications                                             
Television Service                                             
Thoracic Surgery                                              
Transfusion Service                                            
Ultrasound                                                    
Undergraduate Teaching Office                               
Urology                                                        
Vascular Surgery                                                
Volunteer Services                                             



Où tous regardent
Santé numérique - Digital Health



Où peu regardent
la logistique Hospitalière



Cas d’étude
Les EPI_PPE (gestion des scrubs)

Problème d’affaire:
• inefficiences logistiques 

(surstockage, pénurie, 
vols)

• contamination croisées 
(règles sanitaires non 
respectées)

• Santé-sécurité du 
personnel et des 
patients



Cas d’étude
les problèmes classiques



Analyse du processus
et c’est tout le circuit logistique qu’il faut revoir et stabiliser…



Et puis…
il faut aussi regarder l’aspect SST

The Centers for Disease Control and 
Prevention (CDC) says that, although this is not 
thought to be the main way in which the virus 
spreads, a person can become infected by 
touching a surface that has the virus on it "and 
then touching their own mouth, nose, or possibly
their eyes."

Bendavid Y. et Maïzi Y. (2020). Expert View: An Overlooked Use of RFID at Hospitals – Making the case for scrubs-
management systems during the COVID-19 pandemic. RFID Journal 6 Mai 2020

https://www.cdc.gov/coronavirus/2019-ncov/faq.html#How-COVID-19-Spreads
https://www.rfidjournal.com/an-overlooked-use-of-rfid-at-hospitals


Dans la littérature
Nurses’ uniforms: How many bacteria do they carry after one shift?

This pilot study investigated the pathogens that nurses are potentially bringing into the public 
and their home when they wear work uniforms outside of the work environment. To achieve
this, sterilized uniforms were distributed to 10 nurses at a local hospital in Washington State at the 
beginning of their shift. Worn uniforms were collected at the end of the shifts and sent to a 
laboratory for analysis. Four tests were conducted: 1) a heterotrophic growth plate count, 2) 
methicillin-resistant Staphylococcus aureus (MRSA) growth, 3) vancomycin-
resistant Enterococci (VRE), and 4) identification of the heterotrophic plate counts. Each
participant completed a questionnaire and a survey. The results showed that the average bacteria
colony growth per square inch was 1,246 and 5,795 for day and night shift, respectively. After 48 
h, MRSA positives were present on 4 of the day shift and 3 of the night shift uniforms. Additional
bacteria identified include: Bacillus sp., Micrococcus luteus, Staphylococcus aureus, 
Staphylococcus epidermidis, and Micrococcus roseus. The significant presence of bacteria on the 
uniforms 48 h after the shift ended necessitates further study, discussions and policy consideration
regarding wearing health care uniforms outside of the work environment.
Keywords: Scrubs, uniforms, infections, nurses, healthcare providers, pathogens

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4180417/



Dans la littérature
virus sur les surfaces

Aerosol and Surface 
Stability of SARS-CoV-2 as 
Compared with SARS-CoV-1

... «the virus can remain viable 
and infectious in aerosols for 
hours and on surfaces up to days
(depending on the inoculum 
shed».

https://www.nejm.org/doi/full/10.1056/nejmc2004973



Cas d’étude
Les EPI_PPE (gestion des scrubs)

Objectifs du projet: 
• Améliorer l’efficiences des de 

gestion des scrubs (cycle 
logistique)

• Améliorer la santé-sécurité du 
personnel et des patient

Technologies IoT sélectionnées: 
• IoT en fonction du cas 

d’utilisation



Cas d’étude
Les EPI_PPE (gestion des scrubs)

Les pistes de solutions
Sensibilisation, 
surveillance, contrôle...
Vs.
vêtements connectés,
Armoires intelligentes,
Réapprovisionnements 
automatisés,



Solutions évisagées
il existe des solutions depuis plus de 15 ans…mais

La RFID remplace le code à barres dans la 
blanchisserie hospitalière
RÉDACTIONL'USINE NOUVELLE 25/10/2006

Keep scrubs in your hospital
HEALTHCARE SECURITY WEEKLY, March 14, 2004
Last week a Canadian hospital fed up with an estimated
$300,000 loss in stolen scrub suits decided to sell the ultra 
comfortable hospital uniforms. The hospital hopes to 
recoup the money in stolen and misplaced scrubs, 
according to the Calgary Herald.

Tagsys Unveils Smart Cabinet to Help Hospitals
Manage Surgical Scrubs
RFID Journal Jun 13, 2007
The system takes inventory of available items, records 
which garments have been dispensed to which
hospital staff and documents those returned for 
laundering.

RFID Tidies Up Distribution of Hospital
Scrubs
RFID Journal Feb 06, 2007
At St. Olavs, an RFID-based system tracks
work garments, saving space and labor costs
while improving inventory accuracy.



Et puis…pourquoi se casser la tête
Modèles de VMI & Solution jetables!



Solutions…distributrices/armoires

https://idsvending.com/solutions/applications/scrubs-uniforms-and-textiles/?utm_source=https://www.google.com/&utm_medium=organic
https://idsvending.com/solutions/applications/scrubs-uniforms-and-textiles/?utm_source=https://www.google.com/&utm_medium=organic


On regarde les solutions déployées ailleurs



…et on se rend vite compte de la multiplicité des 
acteurs et des solutions

http://fr.deister.com/solutions/gestion-des-textiles
https://www.autovaletsystems.com/



…on s’intéresse à l’intégration avec les système de 
distribution & de la logistique de réapprovisionnement

Unitex Automated Scrub Dispensing Program  & ScrbEx (2016)



On regarde ce qui se fait ailleurs

https://www.invotech.com/products/uniform-system



On regarde les différents modèles d’affaires
Mobilité & simplicité, mais…



On regarde les différents modèles d’affaires
On pense aux «smat stores»

Le texCheck est une station 
d’enregistrement manuel des 
textiles par l’utilisateur.

La transferGate est un sas 
de lectures des textiles 
équipés de tags RFID.

texRoom - Retrait centralisé des textile
.

deister electronic France - http://fr.deister.com/solutions/gestion-des-textiles



Cas d’étude
Les EPI_PPE (gestion des scrubs)

L’analyse des options
Expérimentation en 
laboratoire & simulation



Les travaux au lab. IoT
Prototypes d’armoires connectées



Les travaux au lab. IoT
Prototypes zones connectées

Scrub1

Scrub2

Scrub3

Scrub4



L’approche d’évaluation des options
La simulation

https://www.arenasimulation.com/

https://www.anylogic.fr/



La simulation
On commence par monter le modèle



La simulation
On modélise en fonction de l’environnement d’affaires

ZONE STERILE

ZONE ARMOIRES ZONE POST OP

ZONE 
ÉVAL.

ZONE 
RESSOURCES



La simulation
Visualisation 2D et 3D



La simulation
Analyse de la performance actuelle



La simulation
Analyse de la performance avec la solution identifiée



Cas d’étude
Les EPI_PPE (gestion des scrubs)

Les solutions retenues
Technologies RFID 
passives UHF
Armoires connectées
Distributrices 
automatisées
Révision des processus
Nouveaux 
aménagements



Gestion des scrubs
Ligne de produits



Cas d’étude
Les EPI_PPE (gestion des scrubs)

https://www.abgsys.com/portfolio/white-c/



Option 1 : armoires RFID
Gestion des uniformes médicaux (suivi des uniformes dans les espaces)



La valeur
Des solutions qui misent sur la capture automatique de données



Étude de Cas 
Gestion des uniformes médicaux

https://www.abgsys.com/the-importance-of-scrub-management-systems-during-the-covid-19-pandemic/



Étude de Cas 
Gestion des uniformes médicaux

https://www.rfidjournal.com/hospital-meets-high-demand-for-scrubs-with-rfid



Publications & presse

 Maizi Y. et Y. Bendavid, (2020). Hybrid simulation modeling for analyzing the impact of RFID scrubs’ 
distribution in operating rooms , MSC-LES 19th International Conference on Modelling and Applied 
Simulation/ 17th International Multidisciplinary Modeling & Simulation Multiconference, Athens Greece

 Bendavid Y. et Maïzi Y. (2020). Expert View: An Overlooked Use of RFID at Hospitals – Making the case 
for scrubs-management systems during the COVID-19 pandemic. RFID Journal 6 Mai 2020

 Swedberg C. (2020). Hospital Meets High Demand for Scrubs With RFID. RFID Journal, 24 Mai 2020.

 Roy J. (2021). Internet des Objets – Le jumeau numérique & l’intelligence artificielle, La Presse+

 Letarte. M (2021). L’Internet des objets au service de l’hôpital, le Devoir, (Collaboration spéciale, 13 mars 
2021) et la Presse (collaboration spéciale, 20 avril 2021)

 Wong W. (2020). How RFID Solutions Improve Safety During COVID-19, Health Tech, 17 dec. 2020

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4180417/

http://www.msc-les.org/en/conferences-2020/the-19th-international-conference-on-modelling-applied-simulation/
https://www.rfidjournal.com/an-overlooked-use-of-rfid-at-hospitals
https://www.rfidjournal.com/hospital-meets-high-demand-for-scrubs-with-rfid
https://plus.lapresse.ca/screens/b1ef556f-bcc7-41d7-8dfb-643ed6ca8438__7C___0.html?
https://www.ledevoir.com/societe/sante/596644/l-internet-des-objets-au-service-de-l-hopital
https://plus.lapresse.ca/screens/b1ef556f-bcc7-41d7-8dfb-643ed6ca8438__7C___0.html?
https://www.lapresse.ca/affaires/portfolio/2021-04-20/intelligence-artificielle/internet-des-objets-le-jumeau-numerique-de-l-intelligence-artificielle.php
https://healthtechmagazine.net/author/wylie-wong
https://healthtechmagazine.net/article/2020/12/how-rfid-solutions-improve-safety-during-covid-19
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