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Development of an occupational risk assessment 
for nano-biomaterials used in Advanced Therapy 

Medicinal Product for cancer treatment



Nano-biomaterials
(NBMs):

Biomaterials:

organic or inorganic materials that 
interact with biological systems for 

biomedical purposes

Yang,et al. 2011. Nanobiomaterials: State of the Art and Future Trends. Adv.
Eng. Mater.
HudeckiA. et al. 2019. Chapter7 - Biomaterials,Definition,Overview. StemCells
andBiomaterialsfor RegenerativeMedicine,AcademicPress.

Special category of biomaterials
which have a constituent or have a 

surface dimension in the nano 
range (i.e., 1-100 nm)



Nano-biomaterials(NBMs) used in 
MedicalDevices or Advanced Therapy MedicinalProducts

Regulation 2017/745/EC

MedicalDevice(MD):

any instrument, implant, [Χ]

or other article intended to

be used on humans for

diagnosis, monitoring of

disease[Χ] by mechanicalor

physicalmeans

Advanced Therapy 

Medicinal Product (ATMP): 

class of innovative

pharmaceuticalswhich act

by a pharmacological,

metabolic, immunological

action

Article 2(1)(b) of Regulation (EC) No. 1394/2007 
Directive 2001/83/EC

Safety Assessment of patients intentionally exposed 
to NBMs used in MD or ATMP is an essential 
ǇǊŜǊŜǉǳƛǎƛǘŜ ŦƻǊ ǘƘŜƛǊ ƳŀǊƪŜǘ ŀǳǘƘƻǊƛȊŀǘƛƻƴ Χ 

Χ ōǳǘ ǿƘŀǘ ŀōƻǳǘ occupational 
risks resulting from an 
unintentional exposure to NBMs?



Physico-chemical 
characterization of 
magnetite NPs used as 
contrast agent in MRI 
applications

1 Hazard 
assessment

DNELinhalDNELderm

DNELing

2

Product 
manufacturing

Use End-Of-Life

Exposure 
assessment

3

Occupational risk assessment of magnetite NPs used as 
contrast agent in MRI applications

Risk characterization 
and uncertainty analysis 

4
Magnetite case study:
Å Fe3O4 NPs coated with PEG and PLGA 
Å Produced by project partner
Å Currently under preclinical trials
Å Possible classification as ATMP
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3Information related to:
ÅMaterial investigated
ÅWorkplace
ÅExposed workers and tasks performed
ÅRisk Management Measures used (i.e., Local 

Exhausted Ventilation system and Personal 
Protective Equipment)

Identification of Contributing Exposure Scenarios
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Interviews to magnetite NPs producers



Exposure 
assessment
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Å No protocols for the administration of ATMP are 
available in literature

Å A questionnaire for healthcare personnel was 
developed and sent to many institutes

Product 
manufacturing

Use End-Of-Life

Identification of Contributing Exposure Scenarios

Information related to:
ÅMaterial investigated
ÅWorkplace
ÅExposed workers and tasks performed
ÅRisk Management Measures used (i.e., Local 

Exhausted Ventilation system and Personal 
Protective Equipment)



Product Contacted institute

MAGTRACE SahlgrenskaUniversity Hospital, Sweden

USPIO-MRI Radboud University

SPIO Servicio Andaluz de Salud

SPIO Hospital Universitario Vall D Hebron, Barcelona

SPIO-MRI University of Edinburgh

Endorem University of Edinburgh

Sienna+ Hospital ClínicoUniversitario Virgen de la Arrixaca, Murcia

Endorem Radboud University Nijmegen Medical Centre; Netherlands

Generic contrast agent Nuclear Medicine of Venice

Generic contrast agent Nuclear medicine of Castelfranco

Generic contrast agent Nuclear medicine of Belluno

Generic contrast agent Nuclear medicine of Verona

Generic contrast agent Nuclear medicine of Vicenza

Generic contrast agent Nuclear medicine of Padova

Generic contrast agent Nuclear medicine of Treviso

Generic contrast agent Nuclear medicine of Rovigo

Generic contrast agent Oncologic Center of Aviano

Generic contrast agent University of Tor Vergata(Rome)

Institutes where they are 
using NMs in contrast agent

On clinicaltrails.gov

Institutes where they are 
using generic contrast agent 
not in nano form

Identification of Contributing Exposure Scenarios



Information collected from:
Å Literature review
Å Interview to healthcare waste disposal personnel
Å Interview at the department of prevention and 

public hygiene in hospitals

Identification of Contributing Exposure Scenarios
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Information related to:
ÅMaterial investigated
ÅWorkplace
ÅExposed workers and tasks performed
ÅRisk Management Measures used (i.e., Local 

Exhausted Ventilation system and Personal 
Protective Equipment)
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administration
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disposal

CES 8. Incineration

Contributing Exposure Scenarios
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Monitoring 
campaign at the 
production site of 
magnetite NPs



Techniques used:

- 2 high flow peristaltic pumps with polycarbonate filter (off-line measurements) 
Ą SEM and EDX analysis of the filters

- NanoTracer(online measurements)
- Optical Particle Sizer (OPS)  (online measurements)

Monitoring performed:

Measurements of the same activities with and without the use of magnetite NPs 
ƴŜŀǊ ǘƘŜ ōǊŜŀǘƘƛƴƎ ȊƻƴŜ ƻŦ ǘƘŜ ǿƻǊƪŜǊ όŎŀƭƭŜŘ Ψƴŀƴƻ ŀŎǘƛǾƛǘȅΩ ŀƴŘ Ψƴƻǘ ƴŀƴƻ ŀŎǘƛǾƛǘȅΩύ

Monitoring campaign at the production site of magnetite NBMs



Nanoactivity

On-line measurements

NanoTracer Optical Particle Sizer

Not nano activity

No significative differences between nano and not nano activities except for CES 1 
and CES 5 Ą possible inhalation exposure during these activities

Results

Monitoring campaign at the production site of magnetite NBMs



Off-line measurements

FESEM images and EDX analysis of the filters

Å Nosignificativedifferencesbetweenparticlescapturedduringnanoandnot nanoactivities

Å EDXanalysisrevealedceramicscontentandthe absenceof iron in the filter

Å Ceramicsparticlescomingfrom other lab at the industry wasmeasuredby NanoTracerand

OPS

NEGLIGIBLE 
INHALATION 
EXPOSURE IN 
CES 1- CES 2-
CES 3- CES 5

Results

Monitoring campaign at the production site of magnetite NBMs

Nanoactivity

Not 

nano activity

Ą

Ą



Thank you for your attention 


