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Executive
summary

Aninnovative way of preventing opiate overdose
deaths is through emerging online technologies.
Online user forums as well as informative websites
and mobile phone apps, are an assetinimproving
access to both information and naloxone itself.
Web-based interventions are easily accessible
from non-urban areas and across the globe,
and help to circumvent stigma, punitive drug
policies and harsh law enforcement. Besides,
as the growing online drug market challenges
fraditional harm reduction service provision
such as outreach work, innovative projects are
using the same online channels to provide harm
reduction services. High quality information
websites and instructive apps increase access to
information on overdose prevention, preparing
PWUD and those near to them to properly
respond in the event of an opioid overdose.
Overall, the use of technology in support of
the response to opioid overdose falls intfo two
overlapping categories, namely community-
based networking of the response to overdose
emergencies; and monitoring and research
in support of risk management and response
readiness. Among others, apps may offer geo-
based information on naloxone availability and
harm reduction services to PWUD (connecting
people in need of naloxone/services with those
who can provide it). Other apps concentrate on
post event incident reporting and monitoring of
overdose only. These can potentially generate
important data for overdose prevention projects
and policy planning.
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Innovation, however, does not come without
challenges. Not all people | need possess mobile
phones, and there are limits to current location
technology fo provide accurate geospatial
location. Besides, safety, privacy and data
security measures must be adapted to safeguard
app users from law enforcement, hackers, and
potential malicious behaviour by other app
users. Finally, assuring uptake and acceptance
by the PWUD community is essential, as well as
securing funding fo (further) develop fech-savvy
initiatives to prevent overdose deaths.
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This is the second part
of our Overdose Prevention Report.

Part One ‘Challenges and Solutions’ is accessible af:
www.correlation-net.org/publications
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1. The rise of

harm reduction tfechnology

1.1. Infroduction

The internet has become an integral part of con-
tfemporary society and, for most people, it has
become the first source to turn to for health-relat-
ed information, advice and, increasingly, coun-
selling. Drug and alcohol treatment services and
mental health services increasingly offer online
freatments. In particular internet-based contin-
gency management is on the rise. Mobile phones
are now used in promotfing smoking cessation!
and to reinforce the reduction of alcohol use and
abstinence outside of clinical settings?. Online in-
centive-based freatment for alcohol problems is
furthermore facilitated by mobile technology for
remote objective monitoring of treatment compli-
ance, such as breathalysers that verify the user’s
identity and monitor their alcohol consumption?3
and transdermal alcohol sensors that continuous-
ly monitor alcohol intake* 5. Importantly, a wealth
of harm reduction information can be accessed
online, through sites hosted by professional servic-
es and those that emerged from within drug using
communities, such as Bluelighté,Erowid” or Psycho-
nautWikie.

New internet technologies have equally given rise
to a host of virftual drug markets where both sched-
uled drugs and unscheduled drugs (new psycho-
active substances or NPS) can be sourced from
sites that can be accessed simply by googling or,
after installing TOR, using one of its equivalents on
the deep web. Paid with crypto currencies, the
drugs are subsequently transported through the
postal services — from anywhere in the world to
anywhere in the world? 101,

In response to the increasing glocalization of drug
markets and the proliferation of NPS, drug testing
is no longer only offered at brick and mortar drug
services or on-site at e.g. festivals, but also pro-
vided online by organizations such as the Welsh
Emerging Drugs and Identification of Novel Sub-
stances project'? (WEDINOS) or Energy Control'3..
The latter sites use rather sophisticated technology
for reporting back the test results and protecting
the privacy of their clients. Energy Control’'s Doctor
X, a Spanish medical doctor, specialized in family
medicine and drug dependency, has been pro-
viding free health advice on deep web drug mar-
ket forums since 2013.

Use of mobile phone technology, in particular, is
close to becoming ubiquitous. By the end of 2017,
there were 465 million unique mobile subscribers
in Europe, equivalent to 85% of the population,
and 673 milion SIM connections, or 123 mobile
subscriptions per 100 people. Seventy percent of
those are smart phone connections'. In 2016, al-
most 80% of infernet users in the EU used a mobile
phone to surf the web's. However, very few stud-
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ies have been conducted of mobile phone use
in PWUD communities. Nonetheless, PWUD were
among the early adopters of this technology.
Since the turn of the century, mobile phones play
a key role in consumer level drug dealing'. More
recently, local drug suppliers started using social
media platforms, such as WhatsApp. In the Neth-
erlands, for example, the drugs are subsequently
delivered by car or scooter at your doorstep.

1.2. Naloxone Locators

Beyond the drug's legal and regulatory status,
access to naloxone includes knowing where to
find it. Take home naloxone programs and otfher
certified Naloxone providers advertise their servic-
es on their websites. The Center for Opioid Safety
Education (COSE) at the University of Washington
Alcohol & Drug Abuse Institute maintain a search-
able map of naloxone providers in Washington
State on the internet.

NARCAN Now, developed by Adapt Pharma
(now: Emergent Biosolutions), is the official app for
the Narcan (naloxone HCL) nasal spray, the com-
pany’s flagship product. The NARCAN Now app
includes a GPS-based pharmacy locater, usage
instructions for properly administering Narcan, and
a training video, as well immediate access to lo-
cal emergency 911 services.

1.3. Increasing access to naloxone
and other harm reduction re-
sources

Importantly, access to naloxone or other harm
reduction supplies and information is depend-
ent on where people live. Stigma, punitive drug
policies and harsh law enforcement may equally

N\
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keep people from accessing these resources. Two
potentially ground-breaking new harm reduction
initiatives in the US and Ukraine are exploring new
ways to circumvent these barriers by combining
new technologies with well-known methods of ser-
vice delivery.

1.3.1. NEXT: Online Naloxone Mail Order

Most harm reduction services, including overdose
prevention programs are located in urban areas.
People who use drugs in rural and suburban areas
may not have access to these services. They may
not have the means to fravel to brick & mortar
harm reduction services elsewhere, while (often
substantiated) privacy concerns may keep them
from obtaining harm reduction supplies locally.

NEXT Distro (NEXT) is a US-based online and mail-
based harm reduction platform targeted at peo-
ple who use drugs without access to offine harm
reduction supplies, education or support, regard-
less of their (US-based) location. While harm re-
duction resources and education are widespread
on the web and syringes and other supplies can
be sourced online via e.g. Amazon or diabetic
supplies sites, NEXT combines these two, aiming
at “creating a community specifically for people
who use drugs interested in learning more about
harm reduction techniques”.
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In New York State, NEXT is state-licensed syringe
access program and registered as an Opioid
Overdose Prevention Program. These channels
allow NEXT to distribute harm reduction supplies
and naloxone to communities impacted by drug
use across the state at no cost to the individual
through their online and mail-based service (www.
nextdistro.org and www.naloxoneforall.org). Since
launching www.naloxoneforall.org in November
2018, NEXT has received thousands of requests for
naloxone across 49 US states and Puerto Rico. To
support the legal expansion of online and mail-
based distribution model, NEXT developed an affil-
iate program. Using a hub and spoke model, NEXT
has affiliate programs in 25 states that mail nalox-
one fo trained www.naloxoneforall.org enrolees
within their state. Although founded in New York,
NEXT is working to elevate their platforms to allow
for nationwide harm reduction access.

1.3.2. A Symbiosis of Outreach Work and
Virtual Counselling using the Darknet

Access to naloxone and other harm reduction ser-
vices may also be hampered by punitive (local)
drug policies and law enforcement targeting con-
sumer-level drug markets. Such is the case in Kiev,
Ukraine, for example. In response, local drug en-
frepreneurs are increasingly combining new and
old technologies for getting their goods to their cli-
ents without attracting attention of the law. Their

10

services are advertised via graffiti in drug copping
neighbourhoods but they use both the darknet
and (encrypted) social media platforms, such
as WhatsApp, Telegram or Jabber, for arranging
drug transactions. Once an order is made, it is
paid for at one of the many IBOX terminals in the
city, where cash can be converted into electron-
ic hryvnia anonymously. Upon sending proof of
payment to the seller, the buyer receives the GPS
coordinates of a convenient and safe 'saknagka’
(zakladka or stash) where the ‘ knan' (klad or treas-
ure) can be picked up by direct message. Alter-
nafively, they use one of the 40 automated parcel
collection and drop-off points deployed at vari-
ous supermarket outlets in the city — infroduced in
2015 and used widely in Poland as well. As noted
by the producer of this e-commerce distribution
technology, these “easyPack” machines will “al-
low consumers to pick up online purchases out-
side office hours when they cannot be at home to
receive parcels.” These market changes present a
huge challenge to fraditional harm reduction ser-
vice provision, such as outreach work, as they are
making street or venue-based drug markets — the
comfort zone of outreach workers — obsolete.

CHmxeHne Bpepa 2.0 (Harm Reduction 2.0) is a
peer driven harm reduction and outreach project
that emerged from within the PWUD community
in Kiev and is supported by the Public Health Al-
liance and the Global Fund. In response to these
changes in the drug market, Harm Reduction 2.0
recently started using the same channels as the
drug dealers in providing harm reduction servic-
es to the local PWUD community. Their peer out-
reach workers use a Ukrainian darknet market ac-
count fo make contact with PWUD and receive
their orders for harm reduction supplies, including
HIV self-tests (with the test results reported back via
encrypted direct messaging), fentanyl test strips
and other drug festing strips. Subsequently, the
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outreach workers go out to deliver the supplies, by
hiding these at a stash or by leaving them in one
of the automated parcel collection and drop-off
points. Harm Reduction 2.0 furthermore plans on
making anonymous counselling available through
Telegram.

1.4. Increasing access to information
on overdose prevention

Information on handling acute opioid overdose is
available via the websites of many harm reduc-
tion organizations. Most of these are based in the
US and Canada (ADD LINKS) but solid information
on responding to overdose can be increasingly
found on the sites of European harm reduction
organizations as well. Many of these sites can be
accessed via mobile phones.

A number of instructive apps have been devel-
oped that prepare PWUD and those near to them
to properly respond in the event of an opioid over-
dose.

For example, Stop OD NYC (New York City Depart-
ment of Health and Mental Hygiene; https://apps.
apple.com/us/app/stop-od-nyc/id1208260484;
https://play.google.com/store/apps/de-
tailseid=gov.nyc.health.stopod&hl=en_US) con-
tains information on naloxone, interactive learn-
ing materials on the four Naloxone applications

Network

available in the city and training videos and FAQs
on overdose emergency management. It further-
more has a news section and app users can sign
up to receive push alerts. Stop OD NYC is free and
available in English and Spanish.

Opioid Overdose Prevention app (iHealth
Ventures LLC; https://itunes.apple.com/
us/app/opioid-overdose-prevention-app/
id10414322032mt=8; https://youtu.be/n8V_825FT-
Dl) includes real-time updated information for ‘Pa-
tients, Family Members and Health Professionals’
on how to respond to opioid overdose, but also
on the signs of opioid use, and on how to provide
recovery support, including a number of “Conver-
sation Starters — to help bring up the conversation
with people struggling with addiction”. Similarly,
the OpiRescue app (Rx Assurance, Inc.; https://
opirescue.com/; https://opisafe.com/; https://
play.google.com/store/apps/detailsgid=com.
rxassurance.oprescue) contains information on
rescue breathing and Narcan administration.
OpiResque apparently infends to offer geo-based
information on naloxone availability and drug
freatment services by (US) state, both in the app
and on their website but clicking these online re-
sults in empty fields for now. OpiRescue is infended
to serve as a patient support network application
for OpiSafe, a prescriber dashboard which pro-
vides medical professionals access to all relevant
opiate-prescribing patient data in one place.

The latter two apps are developed by commercial
firms and tailored after a 5-step protocol for re-
sponding to an opioid overdose event developed
by the US Substance Abuse and Mental Health
Services Administration (SAMHSA). A European ini-
tiative, the U-turn Opiate Overdose Response app
(U-Turn Training, Consultancy & Empowerment) is
no longer available in the app stores.

11
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There are furthermore a number of apps availa-
ble that are designed for opioid prescribers and
other healthcare professionals. Most of these are
developed in the US and based and follow CDC
Guidelines. The CDC Opioid Prescribing Guideline
app (https://apps.apple.com/us/app/cdc-opi-
oid-guideline/id1185581887;  https://play.goog-
le.com/store/apps/details?id=gov.cdc.ondieh.
ncipc.OpioidGuideline&hl=nl) is a quick reference
tool for healthcare professionals that supports cli-
nicians prescribing opioids for chronic pain. This
comprehensive tool provides information about
the prescription opioid overdose epidemic in the
US and supports clinical decision-making on initi-
ation, fitration, and dosage safety in prescribing
opioids, as well as a glossary and an instruction-
al section on using motivational interviewing with
pain patients. The information and features in the
app are not only of interest to medical providers,
in particular its morphine equivalency calculator
is likely of interest to people who use opioids and
harm reduction workers alike. Other opioid con-
version apps include Safe Opioids, Opioid Calcu-
lator and pH-Medical Opioid Converter.

Finally, several general toxicology apps are avail-
able that cover poisoning and drug overdose
more broadly and help doctors and health care
professionals to assess and treat patients who
are potentially affected by exposure to a toxin.
Some are open access, such as the Clinical Tox-
icology Guidelines app from the Austin Toxicol-
ogy Services in Victoria, Australia (https://play.

google.com/store/apps/detailseid=au.org.aus-
fin.toxicology&hl=nl; https://apps.apple.com/
au/app/austin-health-toxicology/id1436266463).
TOXBASE (www.toxbase.org) is the primary clini-
cal toxicology database of the UK National Poi-
sons Information Service (NPIS), available both
online and via an app. TOXBASE is available free
to registered UK National Health Service (NHS) pro-
fessionals(https://play.google.com/store/apps/
detailseid=uk.co.issolutions.toxbasemobile An-
droid .activity&hl=nl; https://apps.apple.com/
gb/app/toxbase/id519248940). Poisoning & Drug
Overdose or PoisonOD is an app developed by a
company related to the California Poison Control
Center and costs $65 (https://play.google.com/
store/apps/detailseid=com.medpresso.Lonestar.
poisonod&hl=nl; https://apps.apple.com/us/app/
poisoning-and-drug-overdose/id480105551). Poi-
soning & Drug Overdose Ref, a free app also cre-
ated by the CA Poison Control System, covers the
25 toxins most commonly ingested, including in-
formation on clinical presentation, diagnosis, and
freatment for each of these (https://apps.apple.
com/nl/app/poisoning-drug-overdose-quick-ref-
erence/id1231695953; https://play.google.com/
store/apps/detailseid=com.agilemd.Android .poi-
soningdrugoverdosequickreference&hl=en).

1.5. Digitally empowering the re
sponse to acute overdose
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At this point, the burden of the actual response to
opioid overdose continues to rely largely on pro-
fessional first responders, in particular in Europe.
In many EU countries, concerns over rising over-
dose mortality must still be franslated into action,
both in the area of policy and that of practice.
In this section, we zoom in on the currently devel-
oping practical response to overdose and present
a number of technological innovations that may
greatly empower community-based responses to
acute overdose and further revitalise the provision
of harm reduction services.

Before we do, we discuss the rationale behind the
currently developing response, which is ground-
ed in the successes and lessons learned in the re-
sponse to HIV in the 1980s and 1990s.

1.5.1 The current response — Rationale
and Risk Environment

Several examples of currently recognised good
practice overdose prevention interventions exist.
Specialised drug tfreatment and harm reduction
services, such as heroin assisted freatment or drug
consumption rooms, have been associated with
reduced risk of overdose (https://doi.org/10.1016/
S0140-6736(10)62353-7, but these services only tar-
get and aftract only a small part of those at risk
of opioid overdose. Similarly, at present most drug
testing efforts are targeted at recreational drug
consumers and relatively few opioid drugs are be-
ing tested.

N\
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Naloxone take home programmes, peer-to-peer
naloxone programmes and prison and treatment
pre-release programmes specifically target peo-
ple who use (opioid) drugs with training on over-
dose prevention and management and provide
naloxone free of charge. The Modus Operandi of
these services is largely modelled on the experi-
ences and lessons learned in the response to HIV
in the 20" century. For example, peer-to-peer na-
loxone programmes are grounded in the same
principles that gave birth to the practice of sec-
ondary needle exchange. Such interventions rely
on existing mechanisms of peer support and the
assumption that people will prefer using new sy-
ringes over used ones if these are available when
and where.

But this rationale cannot be applied one-on-one
to the response to acute overdose. Unlike sterile
injecting equipment, the odds that a unit of na-
loxone will actually be used once distributed are
much smaller. A survey of 136 US overdose pre-
vention programs reported that from 1996 through
June 2014, these programs provided fraining and
naloxone kits to 152,283 laypersons and received
reports of 26,463 overdose reversals. Less than
one in five of distributed naloxone kits were actu-
ally used to reverse an overdose. Likewise, while
peer education and support continue to exist in
the PWUD community, crucial differences exist in
the risks associated with, on the one hand, HIV (or

13
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HCV) infection and overdose, on the other. HIV
and hepatitis may result in serious health conse-
quences and death overtime. The emergence
of antiretrovirals has fortunately turned HIV into a
manageable disease and HCV can now be treat-
ed successfully. However, opioid overdose Kkills in-
stantaneously and represents a very different risk
environment. HIV spread thrives on social interac-
tion. Using alone does protect against BBVs but
most overdose deaths occur when people use
alone and are disconnected. Thus, the assump-
fion, implicit in current best practice overdose in-
terventions, that those trained and equipped with
naloxone will be in the immediate environment of
people overdosing is only valid in part. Finally, the
rapid spread of fentanyl from the darknet to the
streets further attests to the drastic and disturbing
changes in the risk environment of drug use we
are currently witnessing and may likely expect in
the near future.

Equally important is that the current response to
overdose is characterized by 20th century com-
munication infrastructures and tools, which do not
facilitate rapid and accurately coordinated re-
sponses to overdose incidents. Response time, in
particular, is a critical factor in responding to opi-
oid overdose incidents and decisive in their out-
comes. A recent US study suggested that EMS re-
sponse times are between seven minutes in urban
settings and 14 minutes in rural settings'. This falls
significantly short of the standard EMS response
fime in the US - four minutes'®. Furthermore, the in-
compatibility of local EMS communication systems
and disconnected datasystems, and the absence
of communication systems for community-based
initiatives obstruct learning from the accrued ex-
perience of the response to opioid overdose. In
other words, valuable data that could effectively
inform and bolster the response to overdose is not
being collected and analysed.

In sum, the currently developing best practice
response to opioid overdose is largely modelled
after peer driven and community-based inter-
vention models developed in the response to
HIV, and rightfully so. Indeed, "“the most effective
responses to the HIV epidemic grow out of peo-
ple’s action within their own community and na-
tional context™"?.

But whereas provision of naloxone, training on its
application and education are essential compo-
nents of empowering drug using communities in
responding tfo opioid overdose, the present re-
sponse lacks an effective 21¢ century deployment
strategy towards optimal use of the investments in
naloxone distribution and training.

1.5.2 Community-based overdose re-
sponse networking technology

Fortunately, there are now several initiatives that
aim to address this critical gap, using innovative
infernet technology. The use of technology in sup-
port of the response to opioid overdose falls into
two overlapping categories:

1. Community based networking of the re-
sponse to overdose emergencies; and,

2. Monitoring and research in support of risk
management and response readiness.
Location positioning technology, using
Global Positioning Systems (GPS), Wi-Fi
and/or mobile phone signals is core to all
of these applications. Searching the App
Store, Google Play and the internet (up
fo August 2019), we came across ten in-
itiatives that are relevant to closing the
observed gap between the distribution of
naloxone and its actual use in emergency
situations. In addition, we found five initia-
tives that roughly use the same technolo-
gies for post event incident reporting and
monitoring of overdose only.
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Table 1. Overdose response networking applications

Primary focus

Pricing

Ownership

-. Harm Reduction
Network

Be Safe Intervention free NGO - Brave Tech- | https://play.google.com/store/apps/de-
nology Cooperative | tailsgid=com.brave.besafe&hl=en_US; https://
apps.apple.com/us/app/be-safe-community/
id1435653628
NOverdose | intervention Business - Remiti- Niet in app stores; https://www.remitigate.com
gate, LLC
OD Buster Intervention & | free NGO - Stop Over- https://play.google.com/store/apps/de-
research dose Now tailseid=com.odbuster&hl=en_US; IOS version
via Testflight
ODSave infervention free business https://apps.apple.com/us/app/odsave/
id1434890324; https://play.google.com/store/
apps/detailseid=com.odsave.app&hl=nl
UnityPhilly Intervention & | Free; Dornsife School of https://play.google.com/store/apps/
research research | Public Health, Drex- | details2id=com.unityphilly.nfresponder.
partic- el University, Phila- apis&hl=en_US; https://apps.apple.com/sr/
ipants delphia app/unityphilly/id14353240372|=nl
only
NaloxoFind | intervention Free business - Altrix https://apps.apple.com/us/app/naloxofind/
Medical id1326220472; https://play.google.com/store/
apps/detailseid=com.alirixmedical.naloxofind
NalNow intervention (Free) TeamMIT (a group Niet in app stores
of MIT alumni)
Naloxalo- intervention Free Business - Block Avi- | Niet in app stores; https://github.com/simon-
cate ation mullaney/Naloxalocate; https://blockaviation.
com
Naloxone intervention - - Niet in app stores; https://www.youtube.com/
- Solution watchev=vrpZLld-i8c&feature=youtu.be
Green
NALPAL infervention - Academic - Univer- | Niet in app stores; https://link.springer.com/

sity of Victoria, Vic-
toria, BC, Canada

chapter/10.1007%2F?78-3-030-02683-7_53
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The ten response networking apps (See table 1)
are in various stages of development but their core
functionis to connect people in need of naloxone
with those in possession of the antidote. Except
for one, all of these apps are being developed in
Northern America. Several of these initiatives first
saw the light in federal or state level competitions
or code-a-thons. For example, the Naloxone App
Competition, organized by the FDA in 2016 includ-
ed 17 entries® .

Six of these apps are presently available in the IOS
and Android app stores, either in release or beta
versions. Four are not (yet) available in the app
stores. Their status is less clear. Some initiatives may
no longer exist; others have joined forces. For ex-
ample, Pwrdby, a small startup based in Venice,
California that won the 2016 FDA competition,
joined forces with the Vancouver, Canada based
Brave Technology Cooperative and their apps
were worked into Brave's Be Safe and Respond-
er apps that are presently available in both app
stores. Scoring well in a competition is however no
guarantee for success. The submission that end-
ed as second in the FDA competition, the NalNow
app, designed by a group of MIT alumni, never
made it to the app stores and we have found no
updates on the initiative dated after 2016.

a) Core functionality

Location positioning technology allows for geo-lo-
cating people (using the app) in need of assis-
tance with an overdose and connecting them
with frained (peer) volunteers in possession of
naloxone in the vicinity in real-fime. In case of an
overdose in progress, the app will alert nearby vol-
unteers and direct them to the person’s location
to administer the life-saving antidote. Nearby vol-
unteers will likely arrive before the ambulance and
those exira minutes could mean the difference
between life and death.

All the naloxone networking apps require regis-
tering before they can be used by setting up a
user account and password. This allows using the
account via multiple (I0OS and Android) devices.
After activating the app, the menu will general-
ly offer two core options: a consumption function
and one to indicate one’s availability as a nalox-
one carrying volunteer. Activating the consump-
tion function generally gives access to an Over-
dose Alert button and will notify the network that
you are preparing to use drugs. Active volunteers
can monitor the number of app users consuming
drugs in their vicinity but do yet not have access
to location data or other relevant personal infor-
mation. Hitting the Overdose Alert button will au-
tomatically generate a request for assistance with
an overdose. Once an overdose alert is raised, the
server will automatically forward it to the active
volunteers in the vicinity. Only when they respond
to the request for assistance, they will be able to
access the location data and are provided with
map-based directions. Most apps include a short
form fo report the outcome of the intervention;
whether the person was found, whether naloxone
was administered and whether was reanimated
or not.
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Most of these apps also offer immediate access
to local emergency medical services (112/911).
One connects exclusively to EMS. Some apps will
alert both volunteer responders and the EMS by
default. For example, sending a request for assis-
tance with an overdose emergency into the Uni-
tyPhilly app will automatically send a call to 911 to
dispatch an ambulance to the location. NARCAN
Now, discussed above under Naloxone finders,
also allows for connecting with 911. In other apps,
such as OD Buster, calling EMS is a user-controlled
option, which app users will likely value, given the
ongoing risk of arrest when present at an overdose
in many jurisdictions.

An important challenge faced by the developers
of these apps is that most overdoses occur when
people consume (opioid) drugs alone and in pri-
vate settings. People may slip into an overdose
before they can reach for their phone, in particu-
lar when fentalogues or other synthetic opioids
are involved. To counter this problem, a number
of apps include an Injection Buddy or Supervised
Drug Consumption mode. While varying in de-
sign, these all represent sophisticated egg timers;
allowing people to set a timeframe in which the
system will check in (repeatedly) on them with @
simple question: “Are you okay?2” In the absence
of aresponse, the server will automatically send a
request for assistance into the network. Brave ac-
tually uses two separate apps; one for remote su-
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pervised drug consumption, Be Safe, which estab-
lishes a live call with a supporter until the caller is
no longer at risk of overdose and one for response
networking, Responder. Below, we discuss further
approaches to support people who use alone in
preventing overdose. But first we look at some of
the other functions built intfo the networking app.

b)  Other app features

Beyond the core function of closing the gap be-
tween the acute demand for naloxone and its
actual, on the spot availability, these apps (are
reportedly planned to) include various other fea-
tures in support of responding to overdose. As not-
ed, they are in various stages of development and
their developers clearly follow different roadmaps
in the development of their product.

Live communication tools, such as phone calls,
chat and direct messaging (either built-in or us-
ing plug-ins into existing platforms) allow for direct
communication between volunteers responding
to an overdose emergency and those that gen-
erated the request for assistance (peers, bystand-
ers).

Networking options are included in several of the
apps. App users can develop their own person-
al response networks of drug using peers, friends,
family or caretakers, giving people further control
over who will be alerted in case of an overdose.
But, when present in the area, they may also con-
nect with larger volunteer initiatives, e.g. run by
local harm reduction organizations and health
services. Thus, organizations tasked with overdose
prevention can use the app to organize and man-
age peer-based volunteer responses to overdose
emergencies in the communities they serve.
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Follow up, such as post-event outcome reporting
and ‘client’ feedback and satisfaction forms will
help the developers to tailor their applications to
the needs of their users. Several apps (will) include
area-based linkages to various services for PWUD,
such as Take Home Naloxone projects and other
harm reduction programmes, drug treatment and
health and social services or drug user advocao-
cy organizations. Survey options can generate
important data on personal and contextual vari-
ables, supplementary to the data that are poten-
tially generated.

News and info sections provide app users with
information on overdose prevention and other
harm reduction options available in their area.
For example, drug user advocacy organizations
and drug service organizations alike could use
the app to inform PWUD about their services or lo-
cal events, publish drug testing results or send out
‘bad batch alerts’ and other relevant news.

Importantly, these news sections and the net-
working options would allow such organizations
to build a more permanent, bi-directional low of
communication and exchange with the commu-
nities they represent or serve and potentially lead

to increased numbers of PWUD involved in local
advocacy and increased service uptake.

Dose Calculators, are planned in future updates
of e.g. Noverdose and ODBuster. These tools
could help PWUD to better judge the strength of
the drugs they are using, potentially leading to less
hazardous dosing, in particular when accompa-
nied with information that can help them to assess
their drug infake and with geo-tagged drug test-
ing results.

Alternative modes of naloxone delivery are also
explored by some of these developers. For ex-
ample, Naloxone - Solution Green, one of the
applicants in the FDA competition mentioned
previously, proposed using drones stationed in
nearby pharmacies or installed in EMS and police
vehicles?' , which could help to decrease the re-
sponse time in case of an overdose emergency in
less densely populated areas in particular.

1.5.3 Smart Panic Buttons

The Brave Collective in Vancouver has developed
a stationary internet-enabled smart button, called
Brave Button that seem very useful for use in home-
less shelters and supportive housing. The buttons
are installed in people’s private rooms and, when
pressed, peers and building staff are alerted that
the room occupant is about to use and they can
check-in on the individual within a few minutes.

1.5.4 Wearable and contactless devices
for monitoring vital signs

The apps discussed above will greatly facilitate
networking the demand for and supply of nalox-
one in overdose emergencies. A number of other
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initiatives are working on highly complementary
technologies that focus on what comes before,
the detfection (and prediction) of an overdose
through monitoring of motion and biometric
changesin vital signs that precede an opioid over-
dose. These groups are developing or converting
wearable devices, such as Fitbit wristbands and
smart watches, as well as smartphones themselves
to monitor individual respiration and/or blood oxy-
gen levels — crucial measurements in detecting an
opioid overdose.

For example, the Brave Cooperative in Canadais
working on a wearable device to monitor respira-
fion rate, a key early indicator of opioid overdose,
called ODETECT. Researchers at the University of
Washington have recently successfully completed
a proof-of-concept trial with a phone app, Second
Chance, which uses sonar to monitor chest mo-
fion and breathing rate and algorithms to defect
the precursors of opioid overdose events. Report-
edly, the app accurately detects overdose-relat-
ed symptoms (e.g. opioid-induced central apneaq,
respiratory depression) in about 90 percent of the
time within a meter distance??.

HopeBand, developed by students from Carneg-
ie Mellon University in the US, uses pulse oximetry
sensors in a wristband device to monitor blood
oxygen level — the most reliable indicator of an
overdose. When the device registers low blood
oxygen levels, it will use sound and light alerts
in attempting to wake up the wearer and send
out an alert including their current location. After
successful trials, the device will reportedly sell for
around $18/€15%, Stop Overdose Now is develop-
ing a similar wearable pulse oximetry device that
will be networked into ODBuster. They are explor-
ing several early warning options, including sen-
sory stimulation innovations currently being devel-
oped in the digital porn industry (Cf. a Trapezius
Squeeze).
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1.5.5 Motion sensors

In addition to well-known gadgets, such as GPS
and Wi-Fi, most smartphones have built-in technol-
ogy for tracking motion and position in three-di-
mensional space, atmospheric pressure, chang-
es in light or specific sounds, such as voice. The
technology is used by health and activity track-
ing apps, such as Google Fit, in home security
(Cf. Ring video doorbells) and other domotica
applications. These sensors can also furn a phone
info e.g. a fall detector, breathing or heart-rate
sensor.* The algorithms behind these apps could
equally be programmed to detect the absence
of motion and the preceding patterns of motion
and behavior that may predict an overdose.

1.5.6 Naloxone auto injectors

Emotional reluctance and stigma associated with
drug injecting and needles could present bar-
riers fo naloxone administration by bystanders
untrained to administer an injection?. These ob-
jections are puffed up in the marketing of non-in-
jectable forms of naloxone, such as the Narcan®
nasal spray. Likewise, Evzio® is an electronic
voice-directed automatic naloxone injector that
gives an inframuscular or subcutaneous injection
of naloxone by pressing the device to a person’s
thigh, dressed or not? ().

These products are less suited for widespread dis-
tfribution among PWUD. First of all, PWUD would
have little problems using injectable naloxone. Im-
portantly, they are very expensive. In the US, the
wholesale price of Narcan averages at $125 for
two doses; Evzio costs over $4,000 for a carton of
two doses? . Generic injectable naloxone costs
between $20 and $40 per dose at a pharmacy?
but US harm reduction programs pay significantly
lower prices.
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The Evzio kit is made by Kaleo Pharma, and adapt-
ed from the company'’s first product, the Auvi-Q®
epinephrine auto-injector?. The kit includes a
frainer device that can be used “up 1,000 fimes”
for practice purposes, raising questions about a
reusable and cheaper devise.

The Four Thieves Vinegar Collective, a "network of
tech-fuelled anarchists faking on Big Pharma with
DIY medicines”*, has developed an epinephrine
auto injector, called EpiPencil, which people can
build themselves from off-the-shelf parts, for just
over US$30°%. Stop Overdose Now is exploring the
development of an affordable and reloadable
strap-on auto injector that could be networked

with a vital signs monitor and the ODBuster app.
Such a combined application could exclude the
need for bystanders and be beneficial to people
using alone.

1.5.7 Monitoring and research

In addition to the ten overdose response net-
working apps discussed above, there are five in-
ifiafives that concentrate on post event incident
reporting and monitoring of overdose only, rough-
ly using the same technologies. Four of these are
being developed in the US and one in Europe
(See table 2).

Table 2. Post event Incident reporting & monitoring applications

Primary focus  Pricing Ownership

ODMAP - Monitoring Subscription US government https://nij.gov/publications/Pages/

Overdose open to US law notes-from-the-field-opioid-epi-

Detection enforcement demic-beeson.aspx

Mapping and health au-

Application thorities only

Program

OpiResque | Monitoring Free; paid data | business - OpiSafe https://opisafe.com/products/

services opirescue

OWN - monitoring Free demo + business - Chooper's http://overdose-911.com/own/

Overdose paid data ser- Guide and The Choop-

Warning vices ers Foundation

Network

TONI / TONI | Monitoring & Free NGO - Texas Overdose | https://play.google.com/store/

Overdose research Naloxone Initiative/ apps/detailsgid=org.overdoseana-

Recording Austin Harm Reduction | lytics.toni&hl=en_US; https://apps.

Coalition (AHRC) apple.com/us/app/toni-over-

dose-recording/id13619022442ap-
p=itunes&ign-mpt=uo%3D4

GeOver- monitoring NA NGO - Italian Drug Ad- | https://www.geoverdose.it; http://

dose diction Society (SITD) www.neverdose.it/
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However, whether emergency intervention or
monitoring and research is their primary focus,
when properly programmed, all of these 15 initia-
tives could potentially generate important data
for overdose prevention projects and policy plan-
ning. These data are subjected to spatio-temporal
data analysis, using geographic information sys-
tems (GIS), artificial inteligence, machine learn-

ing, supplementary data sources where available
and predictive analytics, to identify geographic
areas where overdose is likely to occur on a given
day and fime. This will provide service organizo-
fions tasked with overdose prevention with a pow-
erful organizational tool that will allow them to fo-
cus their energy and resources. Geo and time
specific forecasts of the risk of overdose will, for
example, allow outreach teams to target specific
areas or communities at the times their services
are most needed. Such research will also provide
health policy makers with novel and up-to-date
information on trends in overdose emergencies,
supporting more efficient, data informed planning
of the response to overdose and more efficient
and effective spending of public resources. Here
we describe these four real-time reporting systems.

N\

Network

a) The Overdose Detection Mapping
Application Program (ODMAP)

ODMAP is a mapping database developed in
2017 by the Washington/Baltimore High Intensity
Drug Trafficking Areas (HIDTA), a federal program
administered by the White House Office of Na-
tional Drug Conftrol Policy and now used by over
900 — government health and law enforcement
— agencies in 40 US states. First responders can
enter overdose data into ODMAP via any mobile
device, such as the date, fime, location of the
event, the number of doses of naloxone admin-
istered and the status of the patient (fatal/non-
fatal) at the scene of an overdose. ODMAP also
uses application programming interfaces (APIs) to
exchange data with law enforcement, EMS and
other health services. Authorized criminal justice
and public health personnel have access to the
ODMAP dashboard, which enables (local to no-
tionwide) analysis of the ODMAP data. Participat-
ing agencies can opft fo receive “spike alerts” by
email that identify potential overdose outbreaks in
their county or in nearby and neighbouring coun-
ties when a pre-determined threshold of overdos-
esin an area is exceeded within a 24-hour period.
Although ODMAP actively promotes shifting po-
licing philosophies from zero tolerance to harm
reduction, HIDTA was established specifically to
address drug frafficking. The ODMAP data shared
among participating agencies is very detailed. For
example, ODMAP provides ‘authorized personnel’
of the exact addresses of calls to 911 for assistance
with an overdose and the database can also be
used fo inifiate a criminal investigation. Reported-
ly, ODMAP data provided law enforcement offi-
cials with the information they needed to disman-
tle a drug-trafficking organization in Maryland.
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b)  The Overdose Warning Network (OWN)

The Overdose Warning Network (OWN), developed
by Chooper's Guide and The Choopers Foundation
, also allows first responders to enter overdose
incident data, which may then be accessed by
licensed users and analysed on local, state and
national levels. Just as ODMAP, OWN is designed
for use by law enforcement, hospital, fre and ems
personnel but also allows individuals carrying nao-
loxone can also use the (Android and iPhone)

app.

c) OpiRescue

OpiRescue is a very similar app that includes the
SAMHSA guidelines for naloxone administration
and incident reporting forms that can be complet-
ed on location. The free app is infended for use
by EMS services, public health departments and
other government agencies. The app is comple-
mented with a paid reporting and analytics dash-
board, OpiRescue HQ, which provides subscribers
with agency and area level reports on overdose
and the outcomes of inferventions. The platform
is developed by OpiSafe, an opioid prescribing
and monitoring platform, used by medical care
providers in the US.

d)  TONI/ TONI Overdose Recording

Toni (the Android version) or TONI Overdose Re-
cording (the iPhone version) is a similar but more
modest tool developed by the Texas Overdose
Naloxone Initiative and Overdose Analytics LLC
in an effort to collect data on the actual admin-
istration of naloxone in the state of Texas. The app
lets its users enter data on overdose incidents and
naloxone administered and intended for use by
PWUD in particular. The data will be used to de-
velop data driven strategies to address the opioid
epidemic in the state.
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e) GeOverdose

GeOverdose, developed by the “Riduzione del
Danno” Interest Group of the Italian Drug Addic-
fion Society, is an automated search engines for
identifying overdose deaths from online, national
and local newspapers. The machine-read data is
checked by humans and subsequently reported
online in near real-fime on a map of Italy with links
to the sources. When compared to official over-
dose mortality statistics, the system seems to un-
derestimate the total number of overdoses, which,
given that not all overdoses are reported by the
media, is not unexpected. Nonetheless, GeOver-
dose provides up-to-date and location specific
information on the trend in overdose deaths in Ii-
aly and, where available, further information on
their circumstances that could inform prevention,
whereas official statistics are only published once
a year. The GeOverdose website mentions the de-
velopment of an overdose response networking
app for PWUD, Never Dose, but the app is not yet
online and no updates have been published on
this initiative since at least a year.

1.6 Responding to the emerging
influx of fentalogues and other
NPS into traditional opiate markets

Since 2013, the overdose epidemic in North Amer-
ica has shiffed gears with the rapid diffusion of
fentalogues (fentanyl and analogues) in fradi-
tional heroin markets. These powerful synthetic
opioids are not only found in heroin samples but
also in cocaine and methamphetamine samples
and changing the epidemiology of overdose. For
example, in Canada, 80% of overdose deaths is
now afttributed fto fentalogues In a recent study
in Vancouver, 921% of 906 samples submitted as
heroin contained fentanyl. Europe may be facing
the onset of a similar shift in the availability of opi-
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oids. Between 2009 and 2016, 25 new opioids were
detected in 10 EU countries; nine of those were
reported first in 2016. Among these were 18 fent-
alogues and eight were reported for the first time
in 2016. Fentalogues are reported in various Euro-
pean countries, including Finland, Sweden, the UK
and Estonia, where fentalogues have reportedly
completely replaced heroin in the local drug mar-
kets. Fentalogues were reportedly infroduced intfo
the heroin supply in the north of England in 2017
and associated with the increasing overdose rates
in various parts of the UK. In the fall of 2018, mobile
phone dealers in Bucharest, Romania sold the opi-
oid next to heroin and several other drugs.

Drug testing may help PWUD to better assess the
drugs they are taking. At present, most drug test-
ing is likely conducted in drug treatment programs
to determine abstinence and in drug checking
programmes, which mostly work with recreation-
al consumers, e.g. at festivals. These programmes

test relatively few opioid drugs and attract few
people who use opioids. Most regular opioid con-
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sumers are unlikely to bring part of their drugs to a
testing site or send these to an online testing ser-
vice (af significant cost) and wait a week for the
results.

A number of harm reduction programs in the US
and Canada have recently started offering drug
testing, using sophisticated devices, such as a Fou-
rier transform infrared spectrometer (FTIR), which
gives accurate results within minutes, including
on the proportion of fentanyl and other potential
contaminants in a sample.

Recently naloxone activists in the US significantly
lowered this threshold by distributing FTS on the
street along with naloxone. Originally designed for
use in drug treatment, forensic or workplace set-
tings, fentanyl urine test strips have reportedly 98%

accuracy when used for testing drugs before they
go into the body. Peer activists have found the
strips an important tool to start a conversation on
overdose and harm reduction strategies with both
PWUD and drug dealers. Use of FIS by people
who inject drugs and receiving a positive test re-
sult was recently associated with changes in drug
use behavior and perceptions of overdose safety
(Peiper et al., 2019)the number of overdose deaths
involving illicitly-manufactured fentanyl (IMF. They
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are increasingly distributed by take home nalox-
one programs along with the antidote and can be
ordered at moderate cost online. The Bunk Police
sells drug testing kits online, including fentanyl test
strips and ships these to more than 100 countries.

The infroduction of sophisticated drug testing
technology could potfentially support harm re-
duction programs in tailoring their work to local
drug market dynamics and provide reliable and
insightful data on the diffusion of fentalogues and
other synthetic drugs. However, these devices are
expensive and so is their use and maintenance.
They require a trained operator and can only be
used in a sheltered - stationary or mobile — space,
while their use is limited to staff working hours. Fur-
thermore, PWUD must visit a harm reduction fa-
cility and relinquish some of their drugs or a used
syringe. To do so for each new bag of drugs ac-
quired seems rather cumbersome. Likewise, stig-
ma and fear of arrest may keep people from visit-
ing these services.

The distribution of fentanyl testing strips (along with
naloxone) through (peer) THN programs is a low-
tech, low cost (US THN programs source the strips
at US$0.50) approach that empowers people who
use drugs with potentially life-saving information
about the content of their cooker ‘du moment’
and ‘on-the-spot’, and can potentially reach a
much wider part of the PWUD community. Howev-
er, fentanyl testing strips only give a qualitative in-
dication of the presence of fentalogues in a drug
sample. Likewise, the collection of reliable data
on their use and test results to steer interventions
and inform policy, once the strips are distributed,
is presently limited.

Thus, both drug testing approaches could benefit
overdose prevention, but they come with different
drawbacks and represent rather different philoso-
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phies and interests. Where new drug testing tech-
nology provides better data for policy makers,
widespread distribution of FTS will likely reach and

directly benefit many more PWUD at risk of fen-
tanyl tainted drugs. Yet, even the impact of peer
strategies is limited by conventional network and
other factors, such as the network size of peers or
their status.

1.6.1 FenChecker

Stop Overdose Now (SON), the producer of OD-
Buster, is developing a new approach to drug test-
ing, suited to the needs of both people who take
opioid drugs and people who make drug policy.
The approach combines the strengths of peer
strategies with sophisticated drug testing technol-
ogies and uses simple and existing internet tech-
nology to overcome the shortcomings of both.

FenChecker presents a novel, fast and easy to im-
plement community-based ‘cascade approach’
to checking street drugs for fentanyl, its analogues
and, potentially, other high risk (new) psychoac-
tive substances, tailored to resource-limited envi-
ronments. The mobile platform makes intelligent
use of current drug testing technologies and mo-
bile phone ftechnology and combines the test
results with spatiotemporal, contextual and expe-
riential data info in a common framework for re-
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al-time epidemiological monitoring and response,
aimed at early detection and reporting of fento-
nyl, its analogs and, eventually, other high risk NPS.

FenChecker uses a simple and user-friendly app
for collecting data from fentanyl urine test strips
used in, and reporting the outcomes back info,
the PWUD community. App users can check
whether fentanyl has been reported in their en-
vironment on color-coded ‘heatmaps.’ They can
also upload the results of test strips used, sample
descriptions, pictures and ‘consumer reports’ on
fentanyl tainted drugs. Positive test strips returned
to the point of distribution will be tested for arange
of fentanyl analogs in a certified laboratory. This
results in a three-stage cascade:

Broad deployment of fentanyl urine test strips in
the PWUD community via drug consumption rooms
(DCRs), Take Home Naloxone (THN) programs and
peer projects as the first line of defense (and gate-
keeper to more expensive testing);

Input of test strip data, visual data and experien-
tial data by local PWUD and DCR/THN staff or out-
reach workers. After buying drugs, app users can
drop a pin on a map, opening a reporting form for
describing the acquired sample. When preparing
the acquired drugs for consumption, people can
use the test strips to check the drug solution for the
presence of fentanyl and upload a picture of the
test result, whether positive or not. They can fur-
thermore upload photographs of the substance
and the packaging and add comments to their
report. Uploaded test strip results will be displayed
in the app on heatmaps that are adjusted in re-
al-time as new test results come in. App users can
furthermore compare their sample with photos of
drugs uploaded in the vicinity.
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Follow-up laboratory testing for various fenta-
logues. When a test appears positive, people will
be encouraged to return it to the program when
securing a new supply.

The collected test strips will be transported to a
certified drug testing laboratory. At the laboratory
these will be tested for the presence of ‘a variety
of fentanyl analogs, using in gas chromatography
and tandem mass spectrometry. Both program

and laboratory staff can use the app to log-in
samples, enter and check for test results. Once
entered into the FenChecker database, the labo-
ratory results will result in adjustments in the colori-
metric heatmaps in the app and linked to certified
information on actual drug content, tailored harm
reduction advice and links to more information on
the substances detected. Real-time push messag-
es will be alerting people in a local area immedi-
ately when high risk adulterations are detected.
The FenChecker database will provide research-
ers and health planners with powerful new infor-
mation that will help to organize an effective re-
sponse to overdose, using fewer public resources.
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The FenChecker app aims to support PWUD in tak-
ing an active role in the prevention of overdose in
their own community by sharing their experiences
and fest results with the FenChecker community.
Reportedly, the app will furthermore include loca-
fion-based information about local overdose pre-
vention and other harm reduction programs and
allow PWUD fo connect with these services. Based
on local needs and the availability of test strips,
the FenChecker drug checking cascade can be
easily adapted to other substances and newly
emerging drug festing technologies.

1.7. Increasing access to safe drugs

Where the US is still hesitant to implement e.g. drug
consumption rooms, Canada is taking a number
of unorthodox measures to combat the country’s
overdose epidemic. Two of these aim to intervene
in the illegal drug market, not by low enforcement
but by frying to regulate these markets, offering
access to hydromorphone or pharmaceutical
heroin to people at high risk for overdose.

1.7.1 Opioid Dispensing Machines

A pilot programme is planned to begin in mid-2019
in Vancouver, Canada, in which vending ma-
chines will be used to dispense prescribed Dilau-
did (hydromorphone) tablets to 50 people at high
risk of opioid overdose®. The project is developed
by Dr. Mark Tyndall, the then head of the British
Columbia Centre for Disease Control in Canada
and funded by Health Canada. The intent is to al-
leviate the participants’ need to seek illicit opioids
on the sfreet and decrease their exposure to fen-
talogues — the cause of most opioid-related over-
dose deaths®.
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Only individuals most at risk of opioid-related
harms will be included in the pilot. Participation re-
quires a doctor’s prescription for the opioid tablets
and creating a profile that determines the quanti-
ty and frequency of tablets to be dispensed, and
includes frequent urine fests to assess whether the
prescribed drug is actually used. Each vending
machine weighs around 750 pounds and has a
24-inch shatter-proof video screen that can pro-
vide public health alerts or display information. A
biometric scanner that reads the pattern of the
veins — unique to every individual - is used to con-
firm people’s identity. All biometric and personal
data will reportedly be fully encrypted, and the
vending machines will be equipped with alarms
and cameras to monitor the supply of the pre-
scription opioids.

The pilot evaluation team will include peers from
the Vancouver drug using community. When pos-
itively evaluated, the researchers think the ap-
proach could be scaled-easily as it does not re-

quire significant investments in human resources.
However, taking such a project beyond its pilot
status is likely to meet many legislative and regu-
latory challenges. Not unexpectedly, critics argue
that giving drugs to people will perpetuate drug
use rather than reducing it. However, there seems
to be a growing consensus in the country on the
ethical imperative to take unorthodox action34 .
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1.7.2 Heroin compassion clubs

Indeed, a recent study conducted by the British
Columbia Centre on Substance Use and funded
by the Canadian Institutes of Health Research pro-
posed an even bolder step, investigating the fea-
sibility of ‘heroin compassion clubs’. When fund-
ed, the authors will conduct a pilot evaluation of
a cooperative approach, inspired by cannabis
compassion clubs and, as the authors argue, sim-
ilar to grocery purchasing coops, through which
legally obtained pharmaceutical heroin could be
purchased by members only. They suggest that
such purchasing cooperatives could be estab-
lished virfually without public funding, undermine
the illegal drug market and potentially reduce
fentanyl-related overdoses and (ultimately) de-
crease opioid addiction®.

The off-label use of diacethylmorphine is likely
tfo meet even larger regulatory hurdles than the
above initiative, but the authors suggest that, “in
light of the national devastation of the overdose
crisis”, a more liberal interpretation of Canada’s
Drugs for Urgent Public Health Need mechanism
(UPHN) (Cf. the WHO List of Essential Drugs) could
accommodate the initiative.

1.8 Costing and Ownership

Most of the apps discussed in this chapter are free
to download and use. However, there is no such
thing as a free app. The development, mainte-
nance and ongoing innovation of such platforms
require serious investments and these need to be
earned back, by funding, paid services to interest-
ed parties, advertising or other means.

The ‘earnings model’ of the networking apps is in
the data, which willindeed be extremely valuable
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to both service providers and policy makers tasked
with overdose prevention. Some of the apps are
offering supportive data services to organizations
tasked with overdose prevention, while others are
reportedly planning to do so. Paid subscription
plans (“Silver, Gold & Platinum™) will offer various
levels of access to a monitoring, analysis and re-
porting dashboard for real time monitoring of
overdose and response planning.

We have found three types of ownership among
the developers of the applications discussed in
this chapter: (i) initiatives from activists, harm re-
duction groups or other non-profits, such as the
Brave Cooperative, GeOverdose and Stop Over-
dose Now; (i) initiatives initiated by academic re-
searchers, e.g. UnityPhilly, or government entities,
like OPMAP; and, (i) business initiatives, for ex-
ample NOverdose or ODSave and the Overdose
Warning Network (OWN) (see table 1, 2). Some
initiatives fit more than one category and their le-
gal status might be subject to change once they
proceed, as noted in several cases.
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2. Discussion

Taking Harm Reduction into
the 215" Century

The increasing use of new technologies in the
response to opioid overdose holds an important
promise to all stakeholders involved in fighting this
human tragedy. Moreover, it offers a window on
the future of harm reduction services provision.

Apps that provide information on overdose and
instructions for applying naloxone, naloxone loca-
tors and dose calculators could prove useful tools
for people who use drugs. Most of these resourc-
es are developed in the US but these could easily
be developed in Europe as well. Maintaining such
resources and securing the accuracy of the infor-
mation published does however require more se-
rious investments — a feature that applies to all of
the applications discussed in this report, it should
be noted.

Availability of and access to naloxone is vital to
saving lives. NEXT Distro in New York and Harm Re-
duction 2.0in Kiev have ingeniously merged tested
offline service delivery methods and novel tech-
nologies in a new service model for bringing no-
loxone and other harm reduction supplies to peo-
ple most at risk of overdose who might not have
access to regular sources. Their work is especially
important as it demonstrates new approaches to
harm reduction services delivery.

In particular the overdose response networking
apps can potentially revolutionize the response to
overdose and fransform harm reduction for good
—bringing it into the 215t Century. From Norman Zin-
berg's perspective, naloxone is the perfect (anti)
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drug, trained volunteers are set to respond, but
we have littfle control over the setting of overdose
emergencies. And that is what these apps will ex-
actly do; they will give people who use drugs and
front-line harm reduction staff increased levels of
control over the micro risk environment of over-
dose.

Practically, these apps can significantly increase
the response rates after an opioid overdose, re-
duce the response time and increase the like-
lihood of finding an OD victim, maximizing the
efficacy of every volunteer trained and the yield
of every unit of naloxone distributed. They would
allow harm reduction organizations tasked with
overdose prevention to develop novel, real-time
data driven methods for targeting areas at high
risk of overdose at the times these services are
most needed.

The current approach to drug testing — testing at
drug services and festivals or online programs — is
unlikely to aftract people who use opiates regu-
larly. Likewise, the infroduction of high-tech mo-
bile drug testing equipment info harm reduction
programs come with a number of downsides (Wil-
lyard, 2019), making these devices out of reach
of less well-endowed harm reduction programes.
The low-tech and low-cost distribution of fentanyl
testing strips into PWUD communities has been as-
sociated with more careful drug injecting behav-
jours® and is likely a more feasible approach for
most harm reduction programs and, importantly,
would allow PWUD to use them where and when
most needed.

Whereas distribution of fentanyl test strips will em-
power PWUD to better assess the drugs they put in
their body, the potential reach of the information
these test generate is likely limited by traditional
network boundaries and primarily shared within
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the individual network of the person who did the
testing. The FenChecker app can potentially mul-
fiply the reach of this lifesaving information expo-
nentially by enabling PWUD to share their test re-
sults, sample descriptions, photos and trip reports
and consult this collective knowledge base when
and where they want. This offers them opportuni-
fies to both protect their lives and engage in their
community in novel ways.

Indeed, rather than being passive recipients of
information, services and policies, the overdose
response networking apps and the FenChecker
app empower PWUD to become active brokers
of information and life-saving resources® — a vital
ingredient in developing an effective communi-
ty-based response to collectively experienced
threats'’s, as is overdose. When properly imple-
mented and maintained, these applications may
well become important tools for personal and
community empowerment. These apps equally
open up new ways to harm reduction organizo-
fions and networks of people who use drugs for
reaching out to the communities they serve or
represent and maintaining contact with their cli-
ents or constituency on a more permanent base.

The overdose response networking apps and the
FenChecker app, as well as the applications de-
signed for monitoring and research, such as the US
ODMAP, will produce a wealth of novel and impor-
tant (big) data. When properly analyzed, this will
confribute to a more comprehensive understand-
ing of overdose in support of evidence-based pol-
icies. Importantly, these applications also gener-
ate important program evaluation data.

Opioid Dispensing Machines are scheduled to be
implemented in Canada in the fall of this year.
Once perhaps a dopey phantasy, their imple-
mentation is now funded by Health Canada. Like-
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wise, heroin compassion clubs that would offer
access to safe drugs to a larger group of consum-
ers seem no longer an anathema in the country’s
mainstream policy discourse. Interestingly, at the
height of the Dutch heroin epidemic in the 1980s,
the authorities in the affected cities have tolerat-
ed indoor consumer level dealing for years, which
made an important contribution to containing the
spread of HIV that surfaced in the same period®.

Designed as a practical response to a public
health crisis, these two initiatives lay bare the root
causes of the overdose epidemic — the polluted
drug market; prohibition; the drug war. They also
provide models towards further decriminalization
and more effective regulation of drug markets. In-
deed, technology does not replace the struggle
to end the drug war and to put people first and
human rights in the center of drug policy.

Challenges

Mobile phone ownership may vary among peo-
ple who use drugs, in particular when homeless
or living in unstable housing. When entrenched
in street life, phones may be easily lost, stolen or
bartered. However, mobile phones have become
indispensable in consumer level drug dealing®.
Importantly, drugs are commonly used collec-
tively and, both for ordering drugs or raising an
overdose alert, not everybody present needs to
be in possession of a mobile phone — one wiill suf-
fice. The example of Harm Reduction 2.0 in Kiev
furthermore suggests that people who use drugs
and those who sell these are among the early
adopters of these new technologies.

The limits of current location technology are anim-
portant challenge to the overdose response net-
working apps in particular. Current phone track-
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ing, GPS and Wi-Fi technology theoretically allow
for locating a mobile phone within several meters,
in particular in modern smart phones in which
these technologies are combined. However, in
practice they may be off target up to 50 meters
or more, depending on several factors, including
the proximity of phone antenna towers, building
density or the number of cell phones in the area. In
indoor environment, such as high-rise apartment
buildings or traditional buildings with think walls,
these may only be able to provide the approxi-
mate location of an overdose emergency.

To address this limitation, some of the apps, such
as ODBuster, allow for entering additional address
and access information of e.g. a home location
and places frequently ‘visited'. Furthermore, sev-
eral technologies are being developed to im-
prove locating mobile phones. Since 2016, all
Android phones and, since 2018, all iPhones are
enabled with Advanced Mobile Location (AML).
AML is not an app but an AML-enabled smart-
phone recognises when emergency numbers are
dialled and automatically activates the phone to
send the phone’s location to the emergency ser-
vices by SMS (https://eena.org/aml/). Over half of
the EU member states have implemented AML%.

Likewise, companies, such as Purple* and Zo-
neArts* are using sophisticated location analytics
and proximity software, geo-fencing technology
or follow-spot technology in developing new Wi-Fi
positioning systems that allow the identification of
the exact location of a mobile phone to within a
few centimetres. These technologies are already
being used in Guest Wi-Fi systems in supermarkets
and shopping malls. However, the software’s al-
gorithms used could equally be programmed to
detect an individual experiencing an overdose.
Note that the FenChecker app is less sensitive to
this problem as this will reportedly only use trun-
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cated GPS coordinates and the data generated
will be ‘fuzzed’ to area/population sizes that will
both protect the privacy of app users and allow
for monitoring and research.

Safety, privacy & data security measures are in-
deed crucial to safeguarding the welfare of app
users, with the overdose response networking apps
in particular — both online and offline — protecting
app users not only from law enforcement or hack-
ers but also from potential malicious behavior by
other app users. Importantly, these applications
will all have to comply with privacy and data se-
curity regulations, such as the European Union's
General Data Protection Regulation (GDPR) and
its proposed privacy Code of Conduct for mHealth
apps or Canada'’s Personal Information Protection
and Electronic Documents Act (PIPEDA). Registra-
fion and location data should be stored separate-
ly in encrypted databases and only be released in
sufficiently fuzzed formats. Technical and organi-
zational measures should be implemented to en-
sure data confidentiality, integrity and availability
and against data destruction, loss, unlawful ac-
cess, processing, disclosure and other abuse.

An in-depth review of safety, privacy & data se-
curity measures or of ethical considerations is
beyond the scope of this report but certainly op-
portune. For example, the 2016 FDA Naloxone
App Competition did not mention privacy and
data security considerations among the criteria
for submission. More concerning, the ODMAP sys-
tem shares detailed location and other data from
overdose emergencies among the partficipating
law enforcement and health agencies. Commer-
cial entities could be tempted to sell their data.

Fortunately, several of the apps include features
aimed at limiting abuse of the software. In addi-
tion to the creating personal (limited access) net-
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works, these include use of local moderators, e.g.
at THN programmes, that could use a basic dash-
board to monitor e.g. the number of volunteers in
the areq; live communication; automated follow
up feedback options after sending or responding
to an alert; and, options to report malicious be-
havior of other app users.

Mapping the Legal and regulatory challenges
these Initiatives may face will equally require a
separate study. Such a study should chart, among
other things, how these applications relate to gov-
ernment digital (freedom) policies and "aiding &
abetting” laws.

Uptake and acceptation will be equally impor-
fant to the success of these apps. The likelihood
of reaching a person overdosing in time increas-
es with the number of potential responders in the
area. Likewise, the data generated and the ability
of algorithms to generate forecasts of the risk of
overdose will increase in strength and accuracy
as more people who use opioids start using the
platform. Buy-in from the PWUD community will be
a prerequisite for the networking apps in particu-
lar. Thus, working closely with PWUD communities
and harm reduction programs will be important
in establishing trust and transparency and build-
ing a critical mass of early adopters and bringing
the number of app users to scale. Conversely, the
harm reduction community should actively en-
gage in the development and implementation of
these lifesaving initiatives.

Another factor of importance is the geograph-
ic coverage of these inifiatives. Some apps only
seem to work with North American phone num-
bers, e.g. Be Safe. Implementation across larger
numbers of sites in (geographically, culturally) var-
ied localities will result in more powerful data and
accelerated learning among the participating
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agencies. Furthermore, people travel. Beyond the
travel restrictions that people in medication as-
sisted treatment may particularly experience, be-
ing cut off from your usual resources and network
brings poses a significant challenge to any person
using opioids on a regular basis. Buying unknown
drugs from an unknown dealer in an unknown
town may put people at increased risk of over-
dose. The challenge for these apps is thus to facili-
tate local responses to overdose, whether people
are in their homestead or fraveling elsewhere.

Funding. The development of fechnology in sup-
port of the response to overdose is stimulated in
the US through several federal and state/province
funding mechanisms, such as the FDA 2016 Nalox-
one App Competition or Impact Canada’s Drug
Testing Technology Challenge. Although opioid is
gaining increasing concern, similar calls have not
been published yet in the EU. Detailed funding in-
formation on the initiatives described in this chap-
ter is not available. However, in our impression,
in particular many of the non-profit initiatives are
being developed on a shoestring budget, raised
from donations, crowd funding and small pharma
grants, and many volunteer hours.

Sufficient funding is however crucial to the success
of these initiatives, not only for their development
but also to their maintenance and scaling up, in-
cluding the development of training materials for
peers and frontline staff and research capacity to
turn data into proper support.

Finally, these applications should be rigorous eval-
uated for their utility to the response to the opioid
epidemic. Such evaluations should include rep-
resentatives of the PWUD community to address
barriers to their implementation and ensure their
relevance to those they intend to serve.
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3. Recommendations

As people who use opioid drugs are both those most aft risk of overdose and the
most important actors in preventing overdose, all stakeholders in overdose preven-
fion should work collectively towards a coordinated community based and peer
driven response to this public health treat.

European Union and national legislative and regulatory authorities
should ensure that naloxone becomes readily available to those
most at risk of overdose at low cost. Likewise, abolishing legal barriers
against lay application of naloxone and the implementation of (EU
model) Good Samaritan Laws should be prioritized.

Overdose prevention and harm reduction programs, as well as orgo-
nizations of people who use drugs should actively participate in the
development of harm reduction technology. This includes the devel-
opment of materials and frainings in support of its implementation, but
also organizing and securing a sustained community based response,
making full use of the available technology. Ultimately, this will involve
a critical re-evaluation of current MOs and staff roles in harm reduction
service delivery and community organizing.

The EU, member states and other funding bodies should actively sup-

port the development of fech-fuelled community based responses to

overdose and invest in the technology in particular, e.g. through dedi-
cated funding calls or competitions.

Stakeholders at every level are recommended to act without hesitation on the

above to avoid repeating the experience in North America. N

Recommendations apply for both parts of our Overdose Prevention Report: T~
Part One ‘Overdose Prevention - Challenges and Solutions’ and Part Two

‘New technology-based Solutions’ both accessible at:
www.correlation-net.org/publications

|
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