EG-002, a Novel Proprietary Abuse-Deterrent, Extended-Release Formulation of Oxycodone, Demonstrates orlons ety
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. - Trained, unblinded technicians followed standardized procedures using * Impact of heating and freezing of comparator formulations on crushability. Impact of Heating and Freezing
Introduction manual and electrical household tools commonly employed by recreational — Comparator formulations were pretreated before crushability testing in » In general, the particle size distribution (content on 212, 500, or 100 pm

=
Conclusions

users of prescription opioids (Table 1), to assess 3 ways with comparison to untreated formulations: sieve) for EG-002 did not change after thermal pretreatment.

* Prescription opioid abuse is a significant public health problem in the United — Ability to crush the tablets (crushability) » Microwaved at 1200W for 1 minute » The recovery of particles of EG-002 tablets after grinding was 93.8% of * In a series of physical manipulations attempting to defeat the
States (US). In 2013, 4.5 million people 212 years old reported nonmedical ~ Impact of heating and freezing on crushability » Heated in an oven for 30 minutes at 100°C the original tablet mass for tablets kept at room temperature, 96.8% for AD technology of the comparator, EG-002 tablets resisted failure
use of prescription pain rel!ez@/ers, including 492,000 using controll1ed-release — Results of these maneuvers on particle size reduction  Cooled for 1 hour at —20°C tablets preheated in an oven, and 89.8% for tablets preheated in a microwave for up to 5-fold the duration of effort required for failure of
(CR) o>fycodone. (OxyContln , Pur(.:Iue Pharma LP, .Stellmford, CT). | Opioid Formulations Tested . Particle size analysis (Figure 3). CR oxycodone.

- PhySIC§| manipulation (eg, chewing, Crl.JS.hlng, grlnd_lng) and chemical . EG-002 80-mg tablets (Figure 1A) and CR oxycodone 80-mg tablets — A series of sieves were used to separate manipulated tablet fragments by — Freezing before grinding reduced the recovery of EG-002 to 72.6% of the — Physical manipulations attempted for an equivalent duration of
extraction of extended-release (ER) opioid formulations may accelerate the (Figure 1B) particle size (<75, 275, 2106, 2212, 2500, and = 1000 um). original tablet mass. effort yielded larger particles for EG-002 tablets (primarily too
release of the opioid after ingestion, injection, nasal insufflation, ' _ istributi i ' ' . ' ' ' .

o1 e P g J | | The distribution Qf recovered particles by partlcle size was calc_ulated from Figure 3. Thermal Pretreatments Do Not Change the Recovery of large for insufflation) .compar.ed with C!R oxycodone tablets
or smoking.= Figure 1. Study Formulations the mass of particles recovered on each sieve using the following formula: EG-002 After Physical Manipulation  The percentage of particles suitable for intranasal abuse that

* In 2010, the introduction of an abuse-deterrent (AD) formulation of CR A % recovery of part/_'cle size X = (mass of par_ticles retained on sieve size X/ could be obtained from manipulation of EG-002 tablets was almost
oxycodone was followed by marked reduction in its abuse® and overall total weight of particles recovered from all sieves) x 100 0 03 8 89.8 96.8 6-fold lower versus CR oxycodone tablets.
overdose.’ é 100i | " * The difficulty and extreme effort needed to manipulate EG-002
— However, recent data suggest that 1 in 3 recreational users of “ % 50 - tablets should offer substantial deterrence to methods of abuse

prescription opioids has learned how to thwart/defeat the AD technology © ) requiring small particle size, such as nasal insufflation.
of CR oxycodone.® ©
Y . . . TR Comparative Crushability 3 60-
— Consequently, more effective AD technologies are needed for effective E _ _ _ - ] Ref
L * Consistently across all tools used, attempted manipulation of EG-002 5 ererences
abuse deterrence of ER opioids EG-002 80-mg Tablet . . . . 40 -
L | required up to 5-fold the time needed to manipulate CR oxycodone into a 5

* EG-002, an oxycodone ER formulation, incorporates a novel proprietary CR=controlled release. powder or small particles sizes. > : 1. Substance Abuse and Mental Health Services Administration. Results From the
AD technology (Guardian™ Technology; Egalet Corporation, Wayne, PA) N - : : - : O 90 - 2013 National Survey on Drug Use and Health: Summary of National Findings, HHS
that combines an inert outer shell, polymer-based formulation, and unique Assessments Egsggez prolongea .a’iter?lptls at mtahmputlﬁtlon’ ’[Ete .resglltmg partlc.lesl Otf © | Publication No. (SMA) 14-4863. Rockville, MD: Substance Abuse and Mental Health

(I = _ » S ) o . ) . - were consistently larger than those obtained from manipulation G Services Administration: 2014.

process, plastic injection molding in the production of pharmaceutical tablets Comparative single-step crushability of EG-002 compared with CR oxycodone. fCR g 0
£G-002 is des ist chemical | d th | ~ Endpoint 1: Physical condition of EG-002 tablets after attempted o SRR . Room Microwave Oven Freezer 2. Katz N, etal. Am J Drug Alcohol Abuse. 2011;:37(4):205-217.

- £G-0021Is designed to resist chemical extraction, and the extreme manipulation for an amount of time and effort equal to the time required for - For example, manipulation of GR oxycodone with a razor blade for Temperature 3. Butler SF, et al. J Pain. 2013;14(4):351-358
hardness of its outer shell provides a barrier to physical manipulation that failurg of CR oxycodone tablets (Table 1) . . 5 minutes produced substantial powdering, whereas no powdering of Thermal Pretreatment 4. Larochelle MR, et al. JAMA Intern Med. 2015;175(6):978-987.
could prevent accidental misuse by legitimate pain patients especially by _ _ y_ N ¢ ' ¢ EG-002 was observed (Figures 2A and 2B). Values are the mean + standard deviation (SD) percentage of weight recovered of the ground core 5. Cicero TJ and Ellis MS. JAMA Psychiatry. 2015;72(5):424-430.
chewing. - rig?]PO'T;t%nP% Xséczl)lgcmi'tiﬁ eoarlmzfégfgft traeblej(rsec? ;g; g_tler:;p(t)?d » Manipulation of EG-002 and CR oxycodone with an electric coffee grinder calculated from the total amount of core material (312 mg) in an EG-002 80-mg tablet. 6. US Food and Drug Administration. Abuse-Detterent Opioids — Evaluation and Labeling

ipulati - | ui ilu - - . : - - - . e

+ In April 2015, the US Food and Drug Administration (FDA) finalized guidance CR or))(ycodone tablets (Table 1) 9 forH»]OVrc;r\]/L;tref;erStl::teegg gg;V?:g:ggsO:)s;tz:gle;ic(;:lﬁ;;e:hﬁgkznrg:]gl)ned Particle Size Analysis Guidance for Industry. Silver Spring, MD: US Department of Health and Human Services; 2015.
(Guidance for Industry Abuse-Deterrent Opioids — Evaluation and Labeling) . ) - ) . - - - T -

- - L - Table 1. Household Tools Used for Tablet Manibulation after grinding, whereas only small particles of CR oxycodone remained. Af’Fer manlpglatlon (_p ounding and/or grinding), the percentage of particles

on the evaluation and labeling of AD opioid formulations. P suitable for insufflation (<500 um) was substantially greater for CR oxycodone

— Included in the Guidance is the recommendation for in vitro manipulation Figure 2. Physical Manipulation Results (72.5%) than for EG-002 tablets (12.6%; Figure 4).
studies (Category 1) to determine the difficulty of defeating potential AD 00 fergse Ulits cplpllisel e zlolls 21 l=wely

.( gory 1) e Y JP . A Razor Blade = Razor Blade Figure 4. Particle Size Distribution After Manipulation of Tablets
properties of a formulation. Spoons Manually crushed between 2 spoons 1 minute o
Mortar/Pestle Manually crushed with pestle 3 minutes 100 - B OxyContin H Egalet 002
ObjeCtlve Hammer Placed in plastic bag and beaten manually 1 minute )
'_ - 80 Particle sized area suitable for insufflation

* To evaluate the resistance of EG-002 to single-step physical manipulation in Food grater Manually grated against surface > minutes i L TR E )
comparison with an approved AD CR oxycodone formulation using in vitro Foot file Manually grated against surface 5 minutes EG-002 80-mg Tablet CR Oxycodone 80-mg Tablet Ic 60
laboratory studies in accordance with the 2015 FDA Guidance for Category-1 o blad M v cut int o) ber of b 5 minut C Electric Coffee Grinder D Electric Coffee Grinder o
AD testing. dZor Diade dnually Cut Into maximal numaoer Or pleces MiNnutes _ _g) 40 -

Knife Manually cut into maximal number of pieces 3 minutes é’
- x 20° Conflict of Interest
Pill crusher Cap turned manually as far as possible breaklerungegf lcjzl)évi ce Edward J. Cone and August R. Buchhalter are employees of PinneyAssociates and provide
J it o d Q T —— consulting services to Egalet.
. Pill splitter Manuallv cut into maximal number of bieces 1 minute | TR SR HE ) R PO Pan >75 >106 >212 >500 >1000 Karsten Lindhardt, Torben Elhauge, and Jeffrey M. Dayno are employees of Egalet and may
Study DeS|gn P y P EG-002 80-mg Tablet CR Oxycodone 80-mg Tablet Sieve size (M) own Egalet stock or stock options.
Electric coff ind M | d withi itted i 1 minut

» Single-step physical manipulation tests were conducted at an independent SOHIE COTEE JHNEEr Antialy oUW pErmitet ime minde CR=controlled release. | | | ?ﬁ:gﬁmﬁ:gﬁﬁt?m to thank Patrick Little, PhD, and Robert Axford-Gatley, MD, for

Iaboratory (Drug Scan, Horsham, PA) without randomization. Electric spice grinder Manually ground within permitted time 1 minute -rl;ﬁgljets were manipulated with the razor blade for 5 minutes and with the electric coffee grinder for 1 Zraelgerse Srreeszr?tspg;ﬁgggsiezg; p:ﬁg[dc:earnogee;c;zf?;géed?aIcuIated from the total retrieved weight. The shaded oroviding medical writing support ’ ’ ’ ’

PAINWeek 2015; September 8-12, 2015; Las Vegas, NV


oconnella
Sticky Note
Marked set by oconnella

oconnella
Sticky Note
Marked set by oconnella

oconnella
Sticky Note
Marked set by oconnella

oconnella
Sticky Note
Completed set by oconnella

oconnella
Sticky Note
Completed set by oconnella

oconnella
Sticky Note
Completed set by oconnella

oconnella
Sticky Note
Marked set by oconnella

oconnella
Sticky Note
Marked set by oconnella

oconnella
Sticky Note
Completed set by oconnella

oconnella
Sticky Note
Completed set by oconnella

LittleP
Sticky Note
Authors: Please provide relevant contact information for viewers requesting additional information.


