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La governance regolatoria durante la pandemia 
COVID-19

• Measures to reduce the spread of COVID-19 (ECDC – National Health 
Authorities)

• EMA COVID-19 Steering Group

• Business continuity plan for the European medicines regulatory network

• Working with EU and international partners

• COVID-19 EMA pandemic Task Force - Rolling Review

EMA’s governance during COVID-19 pandemic webpage: https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/emas-
governance-during-covid-19-pandemic Access 8 March 2022

https://www.ema.europa.eu/en/human-regulatory/overview/public-health-threats/coronavirus-disease-covid-19/emas-governance-during-covid-19-pandemic


Aspects that seem likely to emerge as most affected 
in the post-COVID-19 era

• Shifting Greater Patient Numbers To Remote Care

• Improved Emphasis on Surveillance Systems and Data Analysis

• Development of Legislative, Political, and Healthcare Management 
Systems

• Development of Communication Technology-Based Approaches

• Development of Financial Models to Support Scientific Research, 
Cooperation, and Crisis Preparedness



Emerging learnings from the ongoing pandemic

Shaping EU medicines regulation in the post COVID-19 era, Marco Cavaleri et al.  The Lancet Regional Health - Europe, 
Volume 9, 2021, 100192, ISSN 2666-7762, https://doi.org/10.1016/j.lanepe.2021.100192.



Un cambio di paradigma

Dalla tassonomia anatomo-funzionale a quella molecolare (e oltre?) 

Dalla terapia alla cura

Dalla prescrizione del farmaco alla procedura terapeutica 

Dalla cura alla prevenzione 

Dai RCT alla RWE (e oltre)

Dalla farmacovigilanza passiva al monitoraggio attivo (lifetime?)

Dal beneficio/rischio alla misurazione del valore clinico aggiunto

Dall’approvazione del farmaco all’accesso alla cura.
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IMPROVING TIME TO PATIENT ACCESS TO INNOVATIVE ONCOLOGY THERAPIES IN EUROPE EVERY DAY COUNTS July 2020 Authored by Vintura: Christel
Jansen Bas Amesz In collaboration with: ASC Academics Hague Corporate Affairs
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Tensions in the medicines’ ecosystem: 
not new but rising

Early access for patients Maturity of evidence

Sustainability of pharma R&D                          Expectations of rising evidence standards

Personalised medicine «broad, representative» clinical trials

Fair incentives for growing
number of orphanised drugs

Single pathway to EU market, 
equity of access

Sustainable health care budgets

Health care decision making on national
level

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://leanhrblog.com/tension-in-the-room/&ei=drfgVJiXO-Kt7AbesoFo&bvm=bv.85970519,d.ZGU&psig=AFQjCNGe0-KM1izuXdHy6vj9uMQwy1fIqQ&ust=1424099497530165
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://leanhrblog.com/tension-in-the-room/&ei=drfgVJiXO-Kt7AbesoFo&bvm=bv.85970519,d.ZGU&psig=AFQjCNGe0-KM1izuXdHy6vj9uMQwy1fIqQ&ust=1424099497530165
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Different evidentiary standards

 Different evidentiary standards between regulators and payers may lead to 
divergent appraisals of benefit-risk versus cost-effectiveness;

 This calls for good understanding and interaction between the two communities, 
possibly in the format of iterative discussions and agreement during drug 
development.

Eichler, H. G. et al. (2015). From adaptive licensing to adaptive pathways: 
Delivering a flexible life-span approach to bring new drugs to patients. 

Clin Pharmacol Ther, 97(3), 234-246. doi: 10.1002/cpt.59
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“Evidence by design” – facilitating patient access through data that serves the entire 
decision-making chain

 Starting point: decision makers (regulators, HTAs and payers):
• Answer different questions
• Have different requirements in term of evidence

 Aim: alignment of the design of the evidence generation plan:
• Planned studies (populations/comparators/trial design/endpoints)
• Requirements for post-licensing evidence generation

Expectation: Optimised evidence generation plan  Improve access for patients
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Fonte: https://www.ema.europa.eu/en/about-us/how-we-work/big-data:

Data analytics, digital tools & digital transformation



Dynamic regulatory assessment (DRA) 

Herrero-Martinez E, Hussain N, Roux NL, MacDonald J, Mayer M, Palacios R, Kühler TC. Dynamic Regulatory Assessment: evolving the European Regulatory Framework for the Benefit of Patients and 
Public Health-an EFPIA View. Clin Ther. 2021 Nov 27:S0149-2918(21)00456-2. doi: 10.1016/j.clinthera.2021.11.001. Epub ahead of print. PMID: 34848082.

• Starting counter-clockwise from the bottom left (6 
o’clock), early, iterative multi-stakeholder 
discussions will facilitate generation of discrete 
data packets (documents or data, 3 o’clock) for 
regulatory assessment (1 o’clock) supporting 
regulatory decision-making (12 o’clock). 

• Advanced analytics (9 o’clock) could be applied to 
augment or even automate human postmarketing 
surveillance efforts.

• Over time, regulatory assessment(s) (perhaps 
expedited) will be performed as dynamic 
regulatory assessment (DRA) continues through 
the product’s life cycle.

• Information technology facilitates information 
sharing and assessment, analysis (from multiple 
data sources), and institutional memory of 
regulatory actions (greyish cloud at 9 o’clock). 

• The system will be cyber secured to protect patient 
and company confidential information. 

AI = artificial intelligence



What will remain the same:

Clinical trials remain the bedrock of clinical 
evidence generation

Authorisation of medicines based on 
quality, safety and efficacy and positive 
benefit risk

Decision-ready evidence relies on quality 
data and robust study methods

What will change:

o Role of real-world evidence established 
across spectrum of regulatory use cases

o Regulation more data driven: includes 
analysis of raw data from industry and 
RWD independent of industry

o Better evidence supports better decisions 
on medicines for patients

Looking to the future: How would regulation look like in 
2030? 

Fonte: Peter Arlett (EMA) Introductory session: What is on European regulator’s mind? Where are we with the workplan 2021? What guidelines are planned to be updated? What is industry constantly 
missing in submissions? Session on Decentralized trials: What is the impact on evidence generation? 6th EFSPI Regulatory Statistics Workshop 13 September 2021
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Profound transformation of the healthcare landscape

 Biotechnology and genomics are 
integrated with digitalisation, novel 
data generation, electronic health 
records;

 Validated models for analysis of large 
and unstructured data sets will 
become the norm, driven by AI or 
cognitive computing. 
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1. Artificial intelligence 

Analytics have changed the way disease outbreaks are tracked and managed, thereby saving lives. The 
international community is currently focused on the 2019-2020 novel coronavirus (Covid-19) pandemic, first  

identified in Wuhan, China. As it spreads, raising fears of a worldwide lockdown, international organisations 

and scientists have been using artificial intelligence (AI) to track the epidemic in real-time, so as to be able to 

predict where the virus might appear next and develop an effective response. 

On 31 December 2019, the World Health Organization 

(WHO) received the first report of a suspected novel 
coronavirus (Covid-19) in Wuhan. Amid concerns that the 

global response was fractured and uncoordinated, on 

30 January 2020 the WHO declared the outbreak a public 

health emergency of international concern (PHEIC) under 

the International Health Regulations (IHR). Warnings about  
the novel coronavirus spreading beyond China were raised 

by AI systems more than a week before official information 

about the epidemic was released by international 

organisations. A health monitoring start-up correctly 
predicted the spread of Covid-19, using natural-language processing and machine learning. Decisions 

during outbreaks of this nature need to be made on an urgent basis, often in the context of scientific 

uncertainty, fear, distrust, and social and institutional disruption. How can AI technologies be used to 

manage this type of global health emergency, without undermining protection of fundamental values and 

human rights? 

Potential impacts and developments 
In the case of Covid-19, AI has been used mainly to help detect whether people have novel coronavirus 

through the detection of visual signs of Covid-19 on images from computerised tomography (CT) lung scans; 
to monitor, in real time, changes in body temperature through the use of wearable sensors; and to provide 

an open-source data platform to track the spread of the disease. AI can process vast amounts of unstructured 

text data to predict the number of potential new cases by area and which types of populations will be most  

at risk, as well as to evaluate and optimise strategies for controlling the spread of the epidemic. Other AI 
applications can deliver medical supplies by drone, disinfect patient rooms and scan approved drug 

databases for medicines that might also work against Covid-19. AI technologies have been harnessed to 

come up with new molecules that could serve as potential medications or even accelerate the time taken to 

predict the virus's RNA secondary structure. A series of risk assessment algorithms for Covid-19 for use in 

healthcare settings have been developed, including an algorithm for the main actions that need to be 
followed for managing contacts of probable or confirmed Covid-19 cases, as developed by the European 

Centre for Disease Prevention and Control. Certain AI applications can also detect fake news about the 

disease by applying machine-learning techniques for mining social media information, tracking down words 

that are sensational or alarming, and identifying which online sources are deemed authoritative for fighting 
what has been called an infodemic. Facebook, Google, Twitter and TikTok have partnered with the WHO to 

review and expose false information about Covid-19. In public health emergency response management, 

derogating from an individual's rights of privacy, non-discrimination and freedom of movement in the name 

of the urgency of the situation can sometimes take the form of restrictive measures that include domestic 

containment strategies without due process, or medical examination without informed consent. In the case 
of Covid-19, AI applications such as the use of facial recognition to track people not wearing masks in public, 

or AI-based fever detection systems, as well as the processing of data collected on digital platforms and 

mobile networks to track people's recent movements, have contributed to the draconian enforcement of 

restraining measures during the confinement aimed at containing the outbreak, for unspecified durations. 
Chinese internet search giant Baidu has developed a system using infrared and facial recognition technology 

that scans and takes photographs of more than 200 people per minute at the Qinghe railway station in 

Beijing. In Moscow, authorities are using automated facial recognition technology to scan surveillance 

camera footage in an attempt to identify recent arrivals from China, placed under quarantine for fear of 
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2. Blockchain 

Covid-19's highly infectious nature means that there is a pressing need to find appropriate solutions, from 
speeding up the detection of virus carriers and halting the spread of the virus to developing a vaccine. 

Blockchain technology has recently emerged as a key technology in the critical domain of epidemic 

management. Blockchain applications could provide a robust, transparent and cheap means of facilitating 

effective decision-making and, as a result, could lead to faster responses during emergencies of this kind. In 

the context of this pandemic, blockchain has the potential to become an integral part of the global response 
to coronavirus by tracking the spread of the disease, managing insurance payments and maintaining the 

sustainability of medical supply chains and donation tracking pathways. 

Blockchain applications could can monitor disease 

outbreaks over time by creating 'ledgers' that are both 

secure and updated hundreds of times per day. 

Additionally, using blockchain can improve diagnost ic 
accuracy and treatment effectiveness, streamline the 

rapid isolation of clusters of cases, track drug supply 

chains and medical supplies, manage medical data and 

identify disease symptom patterns. In cases such as a virus 
outbreak, where high numbers of real-time incoming data 

are released, blockchain can reduce uncertainty and offer 

computational trust, and an automated platform for 

recording and exchanging consistent factual information 
between multiple parties. Beyond blockchain's value as a 

health data monitoring and tracking tool, health 

authorities can make use of permissioned blockchain systems to tackle the healthcare interoperabili ty 

challenge, and help expedite clinical trials by facilitating data storage and sharing between researchers, 

while ensuring the trustworthiness of clinical trial data collection and reporting. In order for application of 
blockchain to bring added value to a public health emergency context compared with traditional 

surveillance mechanisms it should make extensive use of its encryption characteristics combined with 

decentralised peer-to-peer engagement so as to improve security, regulatory compliance, durability, 

consensus, selective privacy and timing.  

Potential impacts and developments 

Using encrypted data and records to track transactions, several blockchain technologies have been launched 
to solve the challenges posed by the Covid-19 crisis and bring innovative solutions to the problems 

associated with this major disruption. First, in the area of donation tracking, blockchain allows donors to 

oversee where their funds are needed, receive notifications when the donations have been received and 

then track donations made for the treatment of people infected with the coronavirus in the Wuhan region. 
Ant Financial's online mutual aid platform, Xiang Hu Bao, is a blockchain-based collective claim-sharing 

platform that processes coronavirus insurance claims not only by reducing paperwork (hence mitigating the 

risk of infection from face-to-face contact, as the platform is able to process transactions without human 

involvement), but also by allowing all parties to monitor the entire process.  

The borderless nature of Covid-19 and the global mask shortage require more thoughtful and planned 

collaboration to deal with supply chain vulnerability. Blockchain seems to offer a variety of solutions in this 

regard. A blockchain-based platform has been launched to enable users to trace demand and supply chains 

of medical supplies, given the shortage of facial masks, and to rise to the challenges associated with the 

management, allocation and donation of relief supplies. It reviews, records and tracks demand, supplies and 

logistics with regard to epidemic prevention materials.  

In the context of outbreak data tracking, one blockchain-enabled tracker has a special dashboard to track 

infections, deaths and recoveries world-wide in real time, ensuring that every piece of shared information 

cannot be manipulated or modified. The Singapore-based blockchain company, Algorand Foundation, has 

recently launched an application called IReport-Covid to allow symptomatic and non-symptomatic users to 

directly report any information they wish about the virus anonymously by filling in a survey. In Hangzhou, a 
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3. Open-source technologies 

During disease outbreaks, rapid data sharing is critical as it allows for a better understanding of the origins 
and spread of the infection and can serve as a basis for effective prevention, treatment and care. The capacity 

of information technologies to allow for low-cost dissemination and collaboration of data have led to the 

establishment of a multitude of repositories and information technology platforms for data sharing. Most of 

these data-collection activities are coordinated by international organisations such as the World Health 

Organization (WHO) and the European Centre for Disease Prevention and Control. At the same time, an 
increasing number of bottom-up, open-data initiatives and open-source projects have also been developed, 

facilitating access to research data and scientific publications as well as sharing blueprints for production of 

critical medical equipment such as ventilators and face shields. 

The placement of the first genome of the 2019-nCoV virus, which was 

the most rapid characterisation of a novel pathogen in history, in an 

open database on January 8 2020, paved the way for scientists around 
the world to start working on the development of a treatment or 

vaccine as it allowed laboratories to develop the necessary diagnostics 

within a very limited timeframe. Making this data open was the first 

and most important data-sharing initiative that helped scientists to 
grow the live virus and build up a picture of how the virus is spreading. 

Since then, public health institutions and universities around the world 

have publicly shared over 183 sequences of variants of SARS-CoV-2 in 

a monumental effort to develop an effective vaccine against this new 
virus. In fact, the most important initiatives to prevent and monitor the 

spread of the disease have been based on an ever-growing ecosystem of open science, open-data and open-

source platforms that share dashboards, information and resources of vital importance for decision-makers. 

For instance, public health authorities, universities and clinical laboratories are releasing genomic data from 

Covid-19 specimens at unprecedented speed, the WHO provides daily status reports including new cases, 
while more than 30 leading publishers have agreed to make all of their Covid-19-related publications 

immediately accessible in public repositories to openly inform the public health response. Major publishers, 

including Elsevier, Springer Nature, Wiley Online Library, Emerald and Oxford University Press, have set up a 

featured open access resources page. In the domain of data-sharing, open-source technologies can bring to 
the fore a broader set of important concepts such as accessibility of information, open standards that enable 

all stakeholders to contribute and rapid prototypes that can lead to rapid discoveries. In this context, several 

initiatives have been developed around the world to develop new low-cost and open-source designs for 

everything from ventilators to face shields.  

Potential impact and developments  
Open-source analytics tools for studying the Covid-19 coronavirus outbreak have contributed to the 
immediate sharing of collective intelligence about the virus and the generation of bottom-up insights that  

can inform decision-making in a collaborative and accessible manner and have even helped to address the 

shortage of testing equipment and ventilators. Responding to concerns about the lack of testing 

components to test for Covid-19, the Just One Giant Lab developed an open-source coronavirus test  

methodology to share designs so that certified labs could produce test kits easily. NextStrain is an open-
source application that tracks the evolution of viruses and bacteria, collects all the data around the world 

from labs that are sequencing the SARS-CoV-2 genome, and centralises them in one place in the form of a 

genomic tree. Researchers have also been sharing new findings about the genomic profile of the virus 

through open-source publications and preprint sites such as BioRxiv and Chinaxiv. 

There are currently seven open-source hardware projects working to combat Covid-19 in various ways 

including the scaling-up of Covid-19 testing, the design of quick-development OpenLung low resource 

ventilators and the simulation of protein dynamics, including the process of protein folding and the 
movements of proteins implicated in a variety of diseases. Open-source products have also been developed 

by several state authorities worldwide. The Israeli government recently released the Shield open-source 

app, which collects location data from users' phones in an attempt to determine if they might have been 

exposed to the Covid-19 coronavirus. Singapore's Government Technology Agency decided to offer the 
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4. Telehealth technologies 

The Covid-19 pandemic is posing unique challenges to healthcare delivery. States across the world are 
shutting down non-essential services and in several cases issuing stay-at-home restrictive orders to flatten 

the curve and help overcrowded hospitals remain functional. Alternative technologies, conducive to self-

quarantine, could therefore offer an essential link between patients and clinicians, circumventing the need 

to travel to overburdened hospitals. Given the high transmission rates of the disease, especially within 

hospitals, telehealth technologies can be a cost-effective means to slow the spread of the virus and to lessen 
the pressure on hospital capacity by operating as a possible filter, keeping those with moderate symptoms 

at home while routing more severe cases to hospitals. 

Telehealth technologies allow patients to be seen and 

diagnosed remotely by doctors via an audiovisual, real-
time, two-way interactive communication system. This 

includes video 'visits' through webcam-enabled 

computers, tablets, and smartphones, chatbots and 

automated algorithms. Remote delivery of clinical care 

services with audio-visual conferencing technology offers 
several crucial advantages. First, it allows hospitals to be 

kept clear for confirmed cases; second it reduces virus 

transmission rates, as there is no risk of being exposed to 

the pathogen; and third, since it is available anytime, it can 

handle more patients than in-person care.  

Hospitals, public health authorities, and digital health 

companies around the world are currently deploying 

online symptom checkers to screen patients for signs of Covid-19 and to obtain detailed travel and exposure 
histories. Telemedicine is also unique as it can bring the skills of infectious disease specialists to people in 

geographic locations that do not have access to such specialty care. Furthermore, it can improve the effective 

triage – the sorting of patients before they arrive in the emergency department – and coordination of care 

for those suspected with Covid-19 or people that have been exposed to a confirmed Covid-19 patient. 

Potential impacts and developments 

As part of its efforts to manage the extensive strain on clinicians' time and hospital resources, the US 

administration announced a major expansion of telemedicine options, allowing US citizens enrolled in 

Medicare to talk to a doctor by phone or video chat for no additional cost. The US Center for Disease Control 

and Prevention (CDC) is offering a coronavirus self-checker, in the form of an online bot nicknamed Clara – 

for people who are concerned that they may have symptoms of the disease. Eighteen states plus 
Washington DC have enacted emergency regulations to increase the use of telehealth to protect health-care 
workers and high-risk patient populations.  

Several telehealth companies that have quickly deployed online symptom checkers to screen patients for 

signs of Covid-19 have recently seen a 50 % increase in demand in the US and the UK. Startups like General 

Atlantic-backed Doctolib and insurer Axa-supported Qare in France, Swedish Kry International's unit Livi, the 

UK's Push Doctor and Germany's Compugroup Medical offer virtual doctors and are reaping the financial 

benefits. Telehealth giants such as Amwell and Teladoc are now advertising their availability for coronavirus-
related appointments and Teladoc's stock prices spiked in late February. Doctolib, the top French startup 

helping to set up medical appointments, reported a 40 % increase in the last of March 2020. It clocked up 

130 000 video consultations last year, which was its first year in business. Meanwhile, the Sheba Medical 

Centre, the largest hospital in Israel, launched a remote patient-monitoring programme last month, in an 
attempt to control the spread of the virus.  

However, a number of constraints can affect the deployment of telehealth technologies on a large scale. 
These include the technological capacity and accessibility of the systems, the capacity of most public health 

systems to take these technologies on board, and the need for extensive training of already overworked 

caregivers to deliver virtual care. The recent surge in popularity of these technologies, has left clinicians and 

© AndreySuslov/ Shutterstock.com 

Ten technologies to fight coronavirus 

  
 

7 

4. Telehealth technologies 

The Covid-19 pandemic is posing unique challenges to healthcare delivery. States across the world are 
shutting down non-essential services and in several cases issuing stay-at-home restrictive orders to flatten 

the curve and help overcrowded hospitals remain functional. Alternative technologies, conducive to self-

quarantine, could therefore offer an essential link between patients and clinicians, circumventing the need 

to travel to overburdened hospitals. Given the high transmission rates of the disease, especially within 

hospitals, telehealth technologies can be a cost-effective means to slow the spread of the virus and to lessen 
the pressure on hospital capacity by operating as a possible filter, keeping those with moderate symptoms 

at home while routing more severe cases to hospitals. 

Telehealth technologies allow patients to be seen and 

diagnosed remotely by doctors via an audiovisual, real-
time, two-way interactive communication system. This 

includes video 'visits' through webcam-enabled 

computers, tablets, and smartphones, chatbots and 

automated algorithms. Remote delivery of clinical care 

services with audio-visual conferencing technology offers 
several crucial advantages. First, it allows hospitals to be 

kept clear for confirmed cases; second it reduces virus 

transmission rates, as there is no risk of being exposed to 

the pathogen; and third, since it is available anytime, it can 

handle more patients than in-person care.  

Hospitals, public health authorities, and digital health 

companies around the world are currently deploying 

online symptom checkers to screen patients for signs of Covid-19 and to obtain detailed travel and exposure 
histories. Telemedicine is also unique as it can bring the skills of infectious disease specialists to people in 

geographic locations that do not have access to such specialty care. Furthermore, it can improve the effective 

triage – the sorting of patients before they arrive in the emergency department – and coordination of care 

for those suspected with Covid-19 or people that have been exposed to a confirmed Covid-19 patient. 

Potential impacts and developments 

As part of its efforts to manage the extensive strain on clinicians' time and hospital resources, the US 

administration announced a major expansion of telemedicine options, allowing US citizens enrolled in 

Medicare to talk to a doctor by phone or video chat for no additional cost. The US Center for Disease Control 

and Prevention (CDC) is offering a coronavirus self-checker, in the form of an online bot nicknamed Clara – 

for people who are concerned that they may have symptoms of the disease. Eighteen states plus 
Washington DC have enacted emergency regulations to increase the use of telehealth to protect health-care 
workers and high-risk patient populations.  

Several telehealth companies that have quickly deployed online symptom checkers to screen patients for 

signs of Covid-19 have recently seen a 50 % increase in demand in the US and the UK. Startups like General 

Atlantic-backed Doctolib and insurer Axa-supported Qare in France, Swedish Kry International's unit Livi, the 

UK's Push Doctor and Germany's Compugroup Medical offer virtual doctors and are reaping the financial 

benefits. Telehealth giants such as Amwell and Teladoc are now advertising their availability for coronavirus-
related appointments and Teladoc's stock prices spiked in late February. Doctolib, the top French startup 

helping to set up medical appointments, reported a 40 % increase in the last of March 2020. It clocked up 

130 000 video consultations last year, which was its first year in business. Meanwhile, the Sheba Medical 

Centre, the largest hospital in Israel, launched a remote patient-monitoring programme last month, in an 
attempt to control the spread of the virus.  

However, a number of constraints can affect the deployment of telehealth technologies on a large scale. 
These include the technological capacity and accessibility of the systems, the capacity of most public health 

systems to take these technologies on board, and the need for extensive training of already overworked 

caregivers to deliver virtual care. The recent surge in popularity of these technologies, has left clinicians and 

© AndreySuslov/ Shutterstock.com 

Ten technologies to fight coronavirus 

  
 

9 

5. Three-dimensional printing 

Given the high risk of healthcare system capacity being exceeded, including the availability of medical 
hardware (face masks, ventilators and breathing filters) to treat Covid-19 patients, governments around the 

world are taking increasingly drastic measures to boost production and optimise the supply of the necessary 

medical equipment. As the coronavirus continues to put a strain on hospitals around the world, three-

dimensional (3D) printing can play an important role as a disruptive digital manufacturing technology in 

sustaining the effort of hospital workers in the middle of this emergency and in keeping patients alive. 

3D printing is an additive manufacturing technique 

where objects are created by joining or printing layer 

upon layer of material, based on digital models. The 

major advantage of this technique is that parts that  
are needed in only small quantities can be produced 

at a low cost, as only one type of manufacturing 

machine is needed and the blueprints for designs, 

computer-aided design (CAD) files, can be distributed 

or replicated at the cost of locally-sourced materials. 
Given its accessibility, tangible design and product  

testing and flexibility, 3D printing becomes valuable 

when the supply chains of critical products are 

strained, as in the case of the Covid-19 pandemic 
where hospitals and healthcare systems around the 

world are facing acute shortages of supplies of protective medical equipment. 3D printing can play a pivotal 

role in producing vital equipment when it is hard to source, thus easing short-term medical supply shortages 

in times of crisis.  

Potential impacts and developments 

Manufacturers have been joining forces to address supply problems during the Covid-19 pandemic, 
producing ventilator valves, breathing filters, test kits and face mask clasps. They are also creating entirely 

new products such as plastic door handle adaptors that enable easy elbow opening to prevent the further 

spread of the virus. It is important that organisations that hold proprietary design files for medical equipment  

make them immediately available so they can be produced anywhere. A public Google Sheet has also been 

set up to gather makers from all four corners of the world to provide their 3D printing services for 

components such as oxygen valves. Responding to the urgent request of the European Commission to 
activate alternative ways of producing equipment, the European Association of the Machine Tool Industries 

and related Manufacturing Technologies (CECIMO) recently asked its members to assist in 'producing 

equipment' that European hospitals are lacking owing to the coronavirus outbreak. At the same time, 

designs for 3D printable medical products to use in tackling the outbreak are multiplying.  
A group of Italian volunteers used their 3D printer to make unofficial copies of a patented valve, which was 

in short supply at Italian hospitals, and distributed them to a hospital in Brescia where 250 coronavirus 

patients were in need of breathing machines. In addition to the 3D-printed face shields emerging from Hong 

Kong's Polytechnic University, Ultimaker is also making its global network of 3D printing hubs, experts, and 

designers directly available to hospitals, and a company in New York has turned its 3D-printer business into 
a manufacturing site for face shields to be used by health workers performing the tests for Covid-19. 

Meanwhile, 3D manufacturers around the world are developing 3D-printed face shields, inspired by the 3D-

printed N95 mask designed to filter out airborne particles that could carry the virus, and in China, more than 

5 000 pairs of 3D printed safety goggles for medical professionals were designed, fabricated and donated to 
Chinese hospitals in the space of just two weeks.  

Α New York hospital is currently 3D printing around 2 000 to 3 000 nasal swabs a day for immediate use on 

the front line of this pandemic. An architectural 3D printing company based in China, has shipped 3D-printed 

quarantine rooms to Xianning Central Hospital in Hubei Province, while an open-source project produced a 
3D-printed ventilator validation prototype in just one week and a 3D printing service made available a hands-
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6. Gene-editing technologies 

The international community is currently focused on containing the largest human coronavirus severe-
disease outbreak we ever seen (Covid-19). As it spreads, governments, academic institutions and 

pharmaceutical companies are racing to develop treatments to combat the pandemic. At the moment, there 

are no approved medicines to protect people from or treat them for Covid-19, although some antiviral 

therapies are being tested. Could gene-editing technologies help in the diagnosis and treatment of this 

pandemic disease and become humanity's next virus killer? 

In the case of Covid-19, it only took two weeks from public 

health officials reporting the virus to the World Health 

Organization (WHO) for scientists to isolate the virus and 

figure out the full sequence of its genetic material. The 
disclosure of this genetic code may shed light on the 

origins and the spread of the disease, and also point to 

potential pharmaceutical targets for drug development. 

There are already at least 20 coronavirus vaccines currently 

in development, and the first phase-I clinical trial for a 
potential Covid-19 vaccine began in Seattle, Washington in 

mid March. The trial involves 45 participants receiving 

varying first doses of the vaccine over six weeks, followed 

by a second dose 28 days later. Time is of the essence on the frontline of this viral outbreak, therefore 
advancements in gene-editing technologies – in particular of CRISPR (Clustered Regularly Interspaced Short  

Palindromic Repeats)-Cas9 (CRISPR-associated protein 9) – may need to be harnessed in order to accelerate 

the ongoing efforts to develop drugs and diagnostics. 

Potential impacts and developments 

Researchers have used CRISPR to treat muscular dystrophy and Alzheimer's in mice, fight drug-resistant  

bacteria, and breed tastier tomatoes. Although several clinical trials using the CRISPR-Cas9 approach to treat  
human genetic diseases are underway, there is still room to improve the efficiency, specificity and delivery 

of this technology for its broader application in medicine. Even though the results of clinical trials of CRISPR 

genome editing so far have been promising, researchers say that it is still too soon to know whether the 

technique will be safe or effective in the clinic. Scientists have been testing CRISPR's much less controversial 
ability to disable or correct problematic genes in other cells in order to treat a host of diseases. Doctors at  

the Casey Eye Institute of Oregon Health & Science University in Portland recently used CRISPR gene editing 

on a patient for the first time.  

Despite their experimental nature, gene-editing technologies could help in the fight against increasingly 
resistant bacterial infections and rapidly mutating viruses. They could facilitate a better understanding of 

host-pathogen interactions and improve diagnosis, or potentially provide a new way to treat infectious 

disease in a faster and less expensive manner, given their potential to treat latent and persistent viral 

infections, as was also seen in the frame of DARPA's 'Prepare' programme. CRISPR-Cas9 technology is 
advancing the understanding of microbe-host interactions in a way not previously possible and is being 

applied to develop new diagnostics for infectious diseases. A number of exciting successes have already 

been reported in diagnosing and treating infectious diseases and treating chronic viral infections using 

CRISPR. Recently devised CRISPR-technologies represent an unprecedented opportunity to reshape 

epidemiological surveillance and molecular diagnostics by developing express-diagnostic tools in the form 

of easy-to-use kits for the quick detection of a virus in human samples.  

CRISPR-based diagnostics could soon see their first direct application as the Covid-19 outbreak accelerates 

development timelines. It should be noted that Mammoth Biosciences, co-founded by one of the scientists 
who discovered CRISPR gene-editing technology, is currently working with the University of California in San 

Francisco to validate a test that it has developed for Covid-19. The test uses CRISPR to search for and highlight  

the genetic material of the virus and can take just 30 minutes. Currently in the US, suspected coronavirus 

samples are shipped to Centers for Disease Control and Prevention, where it takes six or more hours to 

complete the test. A CRISPR-Cas13-based strategy under the name PAC-MAN (Prophylactic Antiviral CRISPR 
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7. Nanotechnology 

Covid-19 is spreading rapidly over the globe, but there are few specific tools available to control the growing 
pandemic and to treat those who are sick. Quarantine, isolation, and infection-control measures are all that  

can be used to prevent the spread of the disease and those who become ill must rely on supportive care. 

What is lacking is a specific antiviral agent to treat the infected and subsequently, decrease viral shedding 

and transmission. Νano-based products are currently being developed and deployed for the containment , 

diagnosis and treatment of Covid-19. An experimental nano-vaccine has become the first vaccine to be 
tested in a human trial. However, is nanotechnology mature enough to address clinical needs efficiently in 

the context of a pandemic? 

Nanotechnology is a multidisciplinary field that makes 

use of nano-sized particles and devices for various 
applications, including diagnostics, targeted drug 

delivery and the production of new therapeutic 

materials. Nanoparticles such as gold and silver have 

been used in biomedical and diagnostic applications, 

for the detection of viral particles for instance. 
Nanotechnology has been shown to help in treating 

viral infection by means of various mechanisms. 

Nanoparticles can act as antiviral drug delivery systems; 

they can interact and bind to a virus and thereby 
prevent it from attaching and entering the host cell; and 

they can be designed to exhibit antiviral effects. All together, the use of nanotechnology in the development 

of new medicines has been recognised as a key enabling technology, capable of providing new and 

innovative medical solutions to address unmet medical needs. 

Potential impacts and developments 

Nanomedicine has already been used in drug delivery. In the case of an RNA-based vaccine, which consists 
of messenger RNA (ribonucleic acid) strands, lipid nanoparticles have been used to pack the RNA molecule 

and deliver it within the body. While no RNA vaccine has ever been licensed, a US-based biotechnology 

company specialising in messenger RNA therapeutics recently announced that its mRNA-based vaccine 

candidate (mRNA-1273) for the novel coronavirus disease (Covid-19) had just entered Phase 1 study. 
Novavax, meanwhile, also recently initiated the development of a vaccine candidate for Covid-19, using its 

proprietary recombinant nanoparticle vaccine technology.  

A group of scientists from the University of Washington's Institute for Protein Design have been 

manufacturing nanoparticles to create a more efficient vaccine against Covid-19 via computational models 
to predict and design self-assembling proteins. Furthermore, a group of researchers from the University of 

Lille and Ruhr-University Bochum have recently demonstrated that the addition of gold nanoparticles and 

carbon quantum dots (CQDs) to the cell culture medium before and during infection with coronaviruses 

considerably reduced the infection rate of the cells.  

Sona Nanotech has developed a lateral-flow screening test to identify the novel Coronavirus, 2019-nCoV, in 

less than 15 minutes, applying its proprietary nanorod technology. The European Commission and the 

Spanish Ministry of Science and Innovation meanwhile recently announced their intention to fund a research 

project, CONVAT, to develop a rapid Covid-19 test based on nanobiosensors. CONVAT will provide a new 
device based on optical biosensor nanotechnology that will allow the detection of coronavirus directly from 

the patient's sample within about 30 minutes, without the need for testing in centralised clinical laboratories. 

The project also aims to extend beyond the current pandemic and human diagnosis, with plans for the new 

biosensor device to also be used for the analysis of different types of coronavirus present in reservoir animals, 
such as bats, in order to observe and monitor possible evolutions of these viruses and prevent future 

outbreaks in humans. 

An Israeli startup, Sonovia, has developed a nanoparticle-infused fabric that can be used in medical masks, 
protective clothing and hospital materials, while researchers at the Hong Kong University of Science and 

Technology have developed a multilevel antimicrobial polymer (MAP-1) coating that is effective in killing 
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8. Synthetic biology 

In synthetic (lab-based) biology, scientists take a multidisciplinary approach, using biology, engineering, 
genetics, chemistry and computer science to substantially alter the genotype of viruses. This can contribute 

to advances in fields ranging from drug and vaccine development to pest control of invasive species. In 

response to the current pandemic, synthetic biologists are applying cutting-edge tools to speed up the 

development of a successful vaccine. Their efforts illustrate synthetic biology's potential to design, build, and 

test solutions for an unanticipated challenge such as Covid-19. 

Conventionally, researchers study a virus by isolating it  

from cells of a sick patient and growing it in a petri dish. 

However, when a disease outbreak occurs far away, it can 

take months for laboratories to access physical samples. In 
such situations, researchers can use a synthetic version of 

the virus, known as an infectious clone, so as to be able to 

start studying it without losing time. The synthetic virus is 

just a substitute for the actual virus. Yet, scientists can 

manipulate this DNA clone by removing or adding genes 
and study questions like how the germ gains access to 

human cells and what makes it spread. Furthermore, 

artificial copies can also help scientists keep up with the 

outbreak's unpredictable path. Another major advantage of synthetic biology is that scientists can run 
computer models of millions of different protein sequences to find one that will spontaneously form the 

ideal nanoparticle, i.e. the optimal shape and protein composition. A new type of vaccine that can be stored 

at warmer temperatures, removing the need for refrigeration, has already been engineered using a synthetic 

protein scaffold that could revolutionise the way vaccines are designed, produced and stored. In the context  

of the Covid-19 pandemic, synthetic biology has been viewed as the next step in the advancement in 

vaccination development as it is being used as a design tool to make vaccines more effective than ever. 

Potential impacts and developments 

In the case of Covid-19, the Bill and Melinda Bill and Melinda Gates Foundation and the National Institutes of 

Health have invested in the emerging field of synthetic biology, aiming to engineer vaccines. A vaccine, 

developed through synthetic biology would not just be 'scalable to a level of billions' but would also work 
even without needing to be refrigerated. The synthetic biology powerhouse Ginkgo Bioworks is giving $25 

million worth of resources to public and private teams working to cure, prevent and treat the novel 

coronavirus. A number of companies in the field of synthetic biology have been developing experimental 

vaccines containing synthetic strands of RNA or DNA that code for protein molecules on the surface of the 

virus. One of these vaccines, INO-4800, which is currently in phase I trials in humans, uses a 'DNA vaccine' 

approach, meaning that it delivers synthetic genes into a person's cells.  

Collaborating with the World Health Organization and the US military, researchers at Distributed Bio are 

creating 'pseudo-virion' versions of the disease that can be examined without posing a significant risk, to 
discover antibodies against the disease quickly. To address this, GenScript is offering researchers a free high-

tech test for the SARS-CoV-2 that can measure the amount of an infectious agent in the bloodstream. It has 

also received urgent requests from partners to synthesise the genes of SARS-CoV-2 as quickly as possible.  

Since 2018, under the DARPA Pandemic Prevention Platform (P3) programme, AbCellera has been 
developing a technology platform for pandemic response capable of developing field-ready medical 

countermeasures within 60 days of isolation of an unknown viral pathogen. Meanwhile, researchers from the 

Vanderbilt Vaccine Center recently built a comprehensive 'toolkit' to identify and analyse antibodies isolated 

from the blood of survivors for their ability to neutralise SARS-CoV-2. Similarly, a Cambridge laboratory has 
used synthetic biology to locate a critical area of the virus's genetic code that may help them develop a 

vaccine ready for testing within a very short time frame, while Twist Bioscience has announced the 

availability of synthetic SARS-CoV-2 RNA controls to provide quality control for the development, 

verification, and ongoing validation for diagnostic tests. Additionally, Swiss scientists recreated the 
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9. Drones 

From disinfection and street patrols to food and medicine delivery in quarantined districts, drones are being 
deployed on the front line to contain the spread of the novel coronavirus. The Chinese government adapted 

and co-opted industrial drones to enforce the world's largest quarantine exercise. The modification of 

drone's software by state agencies and drone manufacturers to enforce restrictive measures, and to boost  

disease detection and crowd management makes a compelling case about the risks of pervasive surveillance 

and overstretched law enforcement. 

In the context of the Covid-19 pandemic, drones are being 

used to monitor quarantine measures, to facilitate aerial  

broadcasting, to spray disinfectant, conduct aerial thermal 

sensing, monitor traffic and deliver medical supplies in 
infected areas. As the situation is becoming more serious, 

drone software is being rewritten to acquire a multitude of 

functions, with drones being used to replace helicopter 

patrols and traditional regular disinfection, for law 
enforcement purposes and for transportation to shore up 

epidemic prevention and control in several countries. The 

use of drones and other aerial surveillance technologies in 

the Covid-19 pandemic can facilitate the tasks of enforcing 
containment and social distancing measures, helping reduce 

the number of face-to-face contacts but also freeing up crucial human resources (such as health workers and 

law enforcement officers) and minimising their exposure to the virus, thereby reducing the chances of 

contamination. Given the growing use of surveying, mapping and delivery drones in containing the 

coronavirus outbreak, should public health systems consider incorporating drone technology into their 

planning to mitigate Covid-19 in a more systematic manner? 

Potential impacts and developments 

The main advantage of using drones to contain the spread of Covid-19, beyond their ability to perform 

technical tasks in an efficient way, lies in their capacity to minimise direct human exposure to the virus by 

involving fewer people in several operations. This could be critical to controlling infections by keeping some 
health workers out of hot zones and allowing medical staff to identify new potential cases without having to 

touch those who might be infected. At the same time, delivering consumer items and medical samples by 

drone can ensure that people in remote or quarantined areas have access to supplies, significantly reducing 

unnecessary human contact.   

Antwork, a group company of Japanese industrial drone maker Terra Drone, began experimenting with 

flying medical samples and quarantine materials in China during the height of the epidemic. Drones 

originally designed to spray pesticides for agricultural applications have been adapted in China to spray 

disinfectants in some public spaces and to transport goods between impacted areas, while South Korea has 
deployed them to help disinfect areas in Daegu, an epidemic hotspot. Police have been using drones 

equipped with thermal sensors, night-vision cameras, high-definition zoom lenses and loudspeakers to 

enforce movement restrictions in Spain, France, Belgium, the UK, Greece, Lithuania, Bulgaria and California 

during lockdown campaigns, whereas in China their role is becoming more crucial in keeping millions of 

people at home and identifying those who are not wearing masks in public places by means of 40x zoom 
cameras. The Italian Civil Aviation Authority (ENAC) recently confirmed the approval of drones to allow local 

police in Italy to use drones to monitor the movements of citizens during the coronavirus pandemic. While 

in many cities the use of drones is seen as a necessary step to facilitate the enforcement of lockdown rules, 

in certain cases their use has been criticised, as in the case of Derbyshire police force, who posted drone 
footage online showing a couple of people walking innocently through the area's Peak District National Park. 

As the pandemic spreads, new coronavirus-specific detection drones are being developed to perform more 

sophisticated functions such as detecting temperature, heart and respiratory rates, and/or detecting people 

sneezing and coughing in crowds. One such 'pandemic drone' is being developed by University of South 

Australia researchers. 
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10. Robots 

Like drones, robots are another new technology being deployed to contain the spread of Covid-19. From the 
initial outbreak of coronavirus (Covid-19) in China to its spread across the globe, robots have been used to 

provide services and care for those quarantined or practising social distancing. Robotics developers are 

responding quickly to public health concerns and needs and the pandemic has fast-tracked the 'testing' of 

robots and drones in public, with all stakeholders seeking the most expedient and safest way to grapple with 

the outbreak and limit its further spread.  

Robots are being deployed across the globe in the fight  

against the coronavirus pandemic. From robots that  

disinfect whole hospitals, decontaminate public and 

private sites, handle biohazardous waste or deliver food 
and medication, to robots that take patients' 

temperatures and act as medical assistants, robotics 

technology is being used to reduce the risk of person-to-

person transmission − especially in pandemic hotspots − 

as an intelligent solution to combat the coronavirus.  

Potential impacts and developments 

Beyond the efficient completion of dirty, dangerous and dull tasks, robots are also used to minimise human 

contact and exposure to the virus, and to make hospitals safer for front-line healthcare workers by reducing 

the risk of clinical staff contracting and spreading Covid-19. Hundreds of self-driving ultraviolet disinfection 

autonomous robots are being used to disinfect designated areas, including hospitals, isolation wards, 

intensive care units and operating rooms by spreading UV light that can rapidly wipe out pathogens. Six 
types of robot that can offer assistance in the areas of security, inspection, disinfection and delivery were 

donated to Chinese hospitals by CloudMinds. In early March, a coronavirus field hospital ward opened in 

Wuhan, staffed by robots that carry out tasks including taking patients' temperatures, delivering meals and 

disinfecting the facility. It is a trial designed to relieve exhausted health-care workers. Robots have also been 
deployed at a Shenzhen hospital specialised in treating Covid-19 patients to perform tasks that include 

providing video conferencing services for patients and doctors and monitoring the body temperatures of 

visitors and patients. A germ-killing robot known as GermFalcon, designed to sanitise aeroplanes, is currently 

being used at the Los Angeles International Airport, San Francisco International Airport and John F. Kennedy 
International Airport as part of their emergency response efforts.  

In Hong Kong, China and South Korea, the Israeli Temi robot has been deployed in nursing homes to enable 

families to communicate with residents who are quarantined until further notice through video calls, and 
has also been deployed in hospitals, airports and the workplace. Meanwhile the humanoid called Cloud 

Ginger provides patients with useful information and entertainment through the medium of dance. These 

service robots, which have autonomous navigation systems, can also take remote heat samples, distribute 

sanitary items to each room, ask residents to wash their hands regularly, remind them of their mealtime 
schedule and play different songs for each resident, depending on their tastes. Video-calling robots have 

also been deployed in elderly care homes in Belgium to help elderly people stay connected with their 

families as there is a ban on family visits. In China, police have been using robots for patrolling and 

monitoring purposes at toll gates, to monitor mask use and take body temperatures with infrared 

thermometers, while, in Shanghai, robots patrol the streets to inform the public about disease prevention, 
identify people not wearing masks and give out hand sanitiser.  

Meanwhile, high-tech driverless road sweeping vehicles have been helping to keep Chinese cities clean and 
delivery robots, (such as Little Peanut), have been deployed across China to serve food to quarantined 

travellers. In several Chinese hospitals, autonomous delivery robots are being used to transport drugs around 

buildings but robots are also being used in the drug-development process as labs use robotics to facilitate 

the evaluation of molecules being tested for their capacity to fight the spread of the virus. Doctors used a 
telemedical robot to treat the first person known to have been admitted to hospital in the US with 

coronavirus. The robot was equipped with a camera, microphone and stethoscope enabling the patient to 

communicate with doctors and the medical staff to listen to the heart and lungs of the patient, while also 
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CONCLUSIONI

• Ridefinire le regole pubblico privato per promuovere l’innovazione
• Definire l’innovazione 

• Costruire nell’immediato sull’esperienza EMA per COVID

• Pianificare la generazione dell’evidenza pre-e post approvazione (RCT/RWE)

• Definire il valore terapeutico in maniera ciclica 

• Integrare le regolamentazioni (de-frazionamento) 

• Contestualizzare l’intervento terapeutico nella gestione della patologia 
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“A series of reasonable decisions does not 
necessarily lead to a reasonable outcome”


