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Declarations (personal & institutional)

• NHS provider (community & in-patient); also Phoenix House, Lifeline, Clouds 
House, KCA (Kent Council on Addictions).

• Dept of Health, NTA, Home Office, NACD, EMCDDA, WHO, UNODC, NIDA.

• Dialogue and work with pharmaceutical companies re actual or potential 
development of new medicines for use in the addiction treatment field (incl re 
naloxone products), including (past 3 years) Martindale, Indivior, Mundipharma, 
Braeburn/Camurus and trial product supply from iGen and Braeburn.

• SSA (Society for the Study of Addiction); UKDPC (UK Drug Policy Commission), 
and two Masters degrees (taught MSc and IPAS) and an Addictions MOOC.

• Work also with several charities (and received support) including Action on 
Addiction, J Paul Getty Charitable Trust (JPGT) and Pilgrim Trust.

• The university (King’s College London) has registered intellectual property on a 
buccal naloxone formulation, and JS has been named in a patent registration by 
a Pharma company as inventor of a novel concentrated naloxone nasal spray.

• Lecture includes data and analyses from collaboration with Pharma. 



Overall message

• Proud of what we have achieved

• Humble about how much more we need to do

interplay of advocacy, research and practice
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Essential contributors to evolving thinking
• Alex Wodak and the 1991/2 International Harm Reduction 

Conference committee

• …..



‘Harm Reduction: from Faith to Science’
(3rd International Harm Reduction Conference)

John Strang, Melbourne, March 1992

“From the point of view of harm reduction, the case for such 
interventions seems incontestable.  They stand as 
examples of virtually all benefit and virtually no cost.  These 
surely stand as excellent vanguard projects for a harm 
reduction movement.  And if your heart is just not into 
such obvious but uncontroversial harm reduction 
measures, then why not give some thought to the idea 
of distribution of supplies of naloxone, the opiate 
antagonist, to opiate users who may at some later date 
be able to give a life-saving injection of the drug to a 
fellow drug user who has inadvertently overdosed.”

(1992)







Strang & Farrell (1992) BMJ, 304: 1127-1128.
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Carers – the overlooked 
intervention workforce

102 carers attending 4 organisations 

• 80% parents, 20% other relative/partner
• 96% of opiate users, 87% IDU, 57% in Tx,
• 1/3 used in presence of carer, 47% had past OD
• 20% of carers had witnessed an OD
• 5 had lost user to fatal OD (3 children 2 partners)

• 16% would ‘panic’ or ‘not know what to do’
• 83% expressed an interest OD management & N training

Evidence of potential to extend naloxone life-saving potential …

Strang, Manning, Mayet et al, (2008) Family carers and 
prevention of heroin overdose deaths: …… Drugs: Education, Prevention & Policy, 
15: 211-218.
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Structure of lecture

1. Drug deaths: where are they concentrated?
2. Understanding heroin/opioid overdose

3. Treatment as prevention

4. Mobilising civilian emergency response

5. Improving the approach for the future
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National	Overdose	Deaths

Number	of	Deaths	from	Heroin	&	Prescription	Opioids
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Source:	National	Center	for	Health	Statistics,	CDC	Wonder



When in particular?

• Prison release

• Post-detox/rehab

• During methadone induction



(1998)



(2008)
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Singleton et al, 2002

When?	Clustering	in	time	and	space
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(2015)



Oxygen saturation: IV versus IM



(unpublished)

Oxygen	saturation:	case	study
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(2010)



Risk of death during and 
after OST treatment

Cornish, et al. BMJ. 2010; 341:c5475. 



(2014)



(2017)
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Three challenges:

1) Can it be non-injectable?

2) Does dose matter? 

3) Making provision universal















(in press, 2017)



Pharmacokinetics study in healthy volunteers: 
concentrated naloxone nasal spray

Rationale:
• Naloxone has no pharmacological effect in healthy volunteers
• Clinical standard: 0.4mg intramuscular (IM) reference (Hertz, 2012)
• Aim 1:  Assess IN naloxone pharmacokinetics, incl bioavailability
• Aim 2:  Compare early exposure: IN vs. IM

Design:
• Open-label, randomized 5-way crossover (n=38)
• Three intranasal (IN) vs. two parenteral doses

o IN 1mg/0.1mL vs. 
o IN 2mg/0.1mL vs. 
o IN 4mg/0.2mL vs. 
o IV 0.4mg/mL vs. 
o IM 0.4mg/mL (reference)

Methods:
• IN spray as 0.1ml from Aptar device
• Intense early blood sampling 0-15 min (+1, 2, 3, 4, 6, 8, 10, 12.5, 15 min)
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Key findings: Naloxone mean PK profile



Key findings: Early naloxone exposure (AUCp)
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Key findings: Bioavailability
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Ratio (%)
90% CI (lower, upper)

IN 1 mg IN 2 mg IN 4 mg

Absolute
Bioavailability
IN : IV*

50
(44.6, 56.6)

47
(41.7, 52.6)

48
(43.3, 53.5)

Relative
Bioavailability
IN : IM**

51
(45.2, 57.1)

47
(41.7, 53.5)

48
(43.2, 54.1)

*IV 0.4 mg used as the reference treatment for the comparison
**IM 0.4 mg used as the reference treatment for the comparison



Injection-free	Alternatives	(cont’d)

(2016)



3	|	Naloxone	Instant	Melt	Tablet	Development

Stock	solution
Naloxone	and	
pharmaceutical	grade	
excipients	in	water	for	
injection

This image cannot currently be displayed.

Frozen	tablets	
lyophilised	using	
tailored	temperature	
and	pressure	cycle

Ice						Water	vapour					

Solution	pipetted	
into	blister	wells	
(top)	and	frozen	
(bottom)	ready	for	
lyophilisation	

SOLUTION FREEZE DRY TABLET

Temperature	/	
Pressure

Instant	melt	tablet
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(2015)



Types of toxicity?

a) Pharmacological toxicity

b) Behavioral toxicity

c) Reputational toxicity



Three challenges:

1) Can it be non-injectable?

2) Does dose matter? 

3) Making provision universal
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(2014)



(2014)



http://www.emcdda.europa.eu/news/2016/1/pr
eventing-opioid-overdose-naloxone

Naloxone Monograph from EMCDDA 
(European Monitoring Centre on 

Drugs and Drug Addiction) (2016)

(2016)



• Clinical	guidelines	across	the	EU	should	be	adapted	to	
establish	take-home	naloxone	provision	as	a	care	standard	
(e.g.	on	an	opt-out	basis),	where	(former)	opioid	users	are	
routinely	offered	a	take-home	naloxone	kit.	

• In	the	UK,	hepatitis-B	vaccination	already	exists	on	an	opt-
out	basis	in	prisons	(NICE,	2012),	and	this	could	serve	as	
model	for	future	prison-based	take-home	naloxone-on-
release	schemes.	



• Particularly	at-risk	populations	(heroin;	IV>chasing;	co-drug;	♂>♀)

• Times	of	intense	risk	(prison	release;	post-hospital;	post-rehab)

• Protective	effect	of	evidence-based	treatments	(esp OST)

• Pre-prepare	family,	peers	&	practitioners	for	emergency	intervention	

• Recognise	responsibility	(standard	of	care;	presumption	of	provision)

Conclusion:	preventing heroin/opioid	overdose	deaths



Overall message

• Proud of what we have achieved

• Humble about how much more we need to do



Thank	you	


