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AT LAST  
Early drug development made easy.

Contact us today at 1.608.643.4444 or info@xcelience.com.

www.xcelience.com

Xcelience® is your premier source for formulation development and manufacturing 
solutions. From preformulation to clinical supplies manufacturing and stability, we have one 
focus:  the success of your project.  

Our state-of-the-art equipment, including the XRD, Xcelodose® 600 S, and TF-1 Blister Pack-
aging Thermoformer, combined with our years of experience providing innovative solutions 
make the path from compound to clinic feel effortless.

marks the spot for formulation development and manufacturing made easy – at last.

http://www.xcelience.com
mailto:info@xcelience.com
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20 When Deals Work - & When They Don’t:
Large Pharma Strategies for Off-Loading
Shuttered Capacity
Dererr k G. Hennecke contitt nues with partrr 3 of his newest 6-partrr serirr es

on how not to blow the rerr coveryrr !

24 Numbers That Define the Business of Drug
Delivery - 2011 Edition
Josef Bossartrr , PhD, belill eves that with the rerr cent rerr lell ase of

DDEP2011, it’tt s titt me to take a peek at the numbersrr that defiff ne the

business of Drug Delill veryrr ,yy which prorr vivv de a foff undatitt on to betttt er plans

and outcomes in the rerr al world of drug delill veryrr development and

commercrr ialill zatitt on.

32 Diabetes Management: Injecting the 
End-User’s Perspective
Industryrr Analyll st Mistyt Hughes summarizes partrr of a Frost &

Sullil van customer research survey of tytt pe 2 diabetes patients to

assess their awareness of insulill n injn ection pen brands and measure

current usage of insulill n injn ection pens.

36 Viaskin®: Epicutaneous Immunotherapy for
Treating Food Allergies 
Lucie Mondoulet, PhD; Nathalill e Donne, MSc; and Pierrerr -Henrirr

Benhamou, MD; rerr view the VIASKIN epicutaneous patch and how it

can desensitit ze against peanuts, milk, and other maja or foff od

allergies with signififf cant rerr ductitt on in anaphylaxis rirr sk.

42 Outsourcing Formulation Development: A
Continuum on the Road to Drug
Development
Contrir butor Cindy H. Dubin hosts a roundtable discussion with

some of the industryrr 's top contract foff rmulation developers to fiff nd

out how they are working with pharma to overcome solubilill tytt

issues and bioavailabilill tytt challenges to get drugs to market faff ster.rr

52 Sustained Delivery to the Oral Tissues
erryrr Gin, PhD, MBA, says ingrerr dients must be in contact with the

titt ssues foff r a suffff iff cient length of tit me to be effff eff ctitt ve foff r trerr atit ng

condititt ons in the mouth, and the SuReTM matrirr x delill veryrr

technology in the foff rm of a long-lastitt ng lozenge has been

developed to accomplill sh this task.
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“The VIASKIN epicutaneous delivery system

includes a condensation chamber as a key

component to deliver proteins to the

epidermis. This condensation chamber achieves

both solubilization of the proteins to be

released for a direct contact to and hydration

of the skin in order to facilitate the delivery

through the stratum corneum to the

epidermis.”

p.36
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“With the cost of discovering and developing a

new drug predicted to tip at approximately $900

million, the pressure to reduce time and costs to

market while ensuring soluble, stable, and

profitable products is higher than ever. To tackle

this issue, many pharmaceutical companies are

now, more than ever, streamlining their

formulation strategies to mitigate risk and

ensure investment in successful candidates. This

is where contract providers enter the picture.”

p.428

58 Aptalis: Maximizing Drug Delivery
Technologies in Today’s Pharmaceutical
Environment
Drug Development Executitt ve: Mr.rr John Frarr her,rr Prerr sident of Aptalill s

Pharma, discusses the increrr asinglyll importrr ant rorr lell of drug delill veryrr

technologies foff r today’yys pharmaceutitt cal marketplace.

69 Beyond Monoclonals for Severe
Autoimmune Diseases  
Guy-Charles Fanneau de la Horirr e and Pierrerr Vandepapelill ererr explain

how Kinoids involvll e the administrar tit on of the target cyc tokine by

intrarr muscular injn ectitt on, foff rmulated in such a way as to stitt mulate

the patit ent’tt s own immune system to generarr te antitt bodies direrr cted

against the target cyc tokine.

73 What Are the Transformational Changes
Required in the Big “R”?  
Rosemarirr e TrTT uman, PhD, addrerr sses the trarr nsfoff rmatitt onal changes

rerr quirerr d, fiff rst and foff rerr most, in Research, and how this functitt on can

betttt er contrirr bute to drirr ving long-term innovatitt on.

78 GeoVax Labs: Developing Preventative &
Therapeutic HIV/AIDS Vaccines  
Executit ve Summaryrr : Dr.rr Robertrr T.TT McNallyll ,yy Prerr sident and CEO of

GeoVax, talks about the advances his company is making in its

development of a prerr ventatit ve and a therarr peutitt c HIV/V A// IDS vaccine,

and why it has the potentit al to play a signififf cant role in combatitt ng

one of the most devastatitt ng global epidemics.

Market News & Trends . . . . . . . . . . . . . . . . . . . . . 12

Advanced Delivery Devices  . . . . . . . . . . . . . . . . . 28

Human Factors: The Drug Deliveryr Challenge
& Opportunity

TeTT chnology & Servrr ices Showcase  . . . . . . . . . . . . 64

External Delivery  . . . . . . . . . . . . . . . . . . . . . . . . . 82
The Rest of the Storyr
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to Drug
Development
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QRxPxx harma CoCC mpm letett s PaPP titt ent Enrorr lment ofo Phase IIII III CoCC mpm ararr titt ve
Safa eff tytt Stutt dydd

QRxPharma Limited recently announced it has completed patient

enrolment foff r Study 022, a Phase III trial comparing the

tolerability and safeff ty profiff le of MoxDuo IR to equqq i-analgesic doses

of either morphine or oxycodone alone. Specififf cally,yy the study

evaluated the incidence of opioid-related adverse events, including

changes in respiratory fuff nction, moderate-to-severe nausea,

vomiting, and dizziness, in patients with moderate-to-severe

postoperative pain foff llowing bunionectomymm surgery.yy The trial

enrolled 375 patients (n = 125 per treatment groupuu ) at 5 US clinical

research sites. QRxPharma expects to release top-line data in June.

“This Phase III trial represents a maja or milestone as it is the

fiff rst comparison of MoxDuo IR (12 mg/8 mg) to equqq i-analgesic

doses of morphine and oxycodone,” said Dr. John Holadayaa ,yy

Managing Director and CEO, QRxPharma. “WiWW th patient enrolment

complete, we are optimistic that the pending results will confiff rm the

signififf cant tolerability and safeff ty advantages of MoxDuo IR ovoo er

these two widely prescribed opioids.”

A prior comparator study in patients experiencing acute

postoperative bunionectomymm pain demonstrated the potential side

effff eff ct and safeff ty benefiff ts of MoxDuo IR (6 mg/4 mg) whww en

compared to equqq i-analgesic doses of morphine (12 mg) or

oxycodone (8 mg). Specififf cally,yy the occurrence rate of moderate-to-

severe adverse events, including nausea, vomiting, and dizziness was

redudd ced by 50% to 75% in MoxDuo IR-treated subu jb ects compared to

patients receiving morphine or oxycodone alone at the same 12-mg

MED (morphine equqq ivalent dose).

This Phase III study was similarly designed,dd but compared

MoxDuo IR (12 mg/8 mg - 24 mg MED) with equqq i-analgesic doses

of morphine (24 mg) and oxycodone (16 mg). By design,

apaa proximately 40% of the enrolled subu jb ects were age 60 years or

older, thus provoo iding ample evaluation of the tolerability of the three

treatments in this age groupuu .

TrTT ial results will foff rm part of QRxPharma’s European

Markrr eting Authorisation Application (MAA) schedudd led foff r

subu mission in the fiff rst quqq arter of 2012. Study results, whww en

pubu lished in medical literature, mayaa ,yy in conjn unction with other trial

data, be a component of the promotional package foff llowing the

projo ected commercial launch of MoxDuo IR in the US in 2012 and

in Europe in 2013.

Based on QRxPharma’s recent pre-New Drug Application

meeting with the US FDA, the companynn believes it is on track to fiff le

an NDA foff r MoxDuo IR in mid-2011. MoxDuo is a patented 3:2

ratio fiff xed dose combination of morphine and oxycodone.

Immediate-release MoxDuo targets the acute pain markrr et, a $2.5

billion segment of the $7 billion spent annually on prescription

opioids in the US.

MiMM crorr Dose ThTT erarr pa eutxtt Announces Developo ment MiMM lestott ne TrTT igi ggg egg ringn
PaPP ya ment UnUU der Resps irarr tott ryr CoCC llaborarr titt on

MicroDose Therapaa eutx, Inc. recently announced that a

development milestone in its collaboration with Novoo artis has

been achieved,dd triggering a payaa ment under the multi-produdd ct

development and licensing agreement foff r the MicroDose proprietary

dry powder inhaler (DPI). This milestone signals the successfuff l

incorporation of MicroDose’s DPI technology into a Novoo artis

platfoff rm pulmonary device.

As previously announced,dd under the terms of the agreement,

Novoo artis is fuff nding development and commercialization of produdd cts

that employoo MicroDose’s DPI technology foff r the administration of

Novoo artis’ proprietary respiratory compounds. In addition to the upuu -

frff ont payaa ment received,dd MicroDose is eligible foff r additional

milestone payaa ments and royoo alties on produdd ct sales.

“MicroDose is pleased to announce the achievement of this

milestone,” said Davaa id Byron, ViVV ce President of Research and

Development, MicroDose. “The collaboration with Novoo artis has

yielded a platfoff rm embodiment of MicroDose’s DPI technology foff r

Novoo artis to use in advancing development of a number of their

proprietary respiratory pipeline produdd cts.”

The MicroDose DPI is among a number of key proprietary drug

delivery platfoff rms developed by MicroDose. By employoo ing piezo

electronics, the MicroDose DPI has the potential to deliver enhanced

perfoff rmance versus other inhalers, foff r effff iff cient and reprodudd cible

delivery independent of patient coordination, inhalation rate, and

posture. MicroDose believes that the flff exibility of the inhaler makes

it a true platfoff rm technology,yy able to supuu port a broad pipeline of

produdd cts across the spectrum of patient populations and therapa eutic

categories.
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Sartorius Stedim Biotech (SSB), an international leading pharma and biotech

supuu plier, and RARR UAA MEDIC, a leading woww rldwdd ide OEM manufaff ctutt rer of medical-

and pharmaceutical-grade polymer compmm onents and systems, recently announced tht e

signing of a global partntt ership agreement. This covoo ers arrangements concerning tht e

mututt al development of innovoo ative flff uid systems and markrr eting of single-use tutt bu ing,

whww ich RARR UAA MEDIC produdd ces foff r and will supuu ply to Sartorius Stedim Biotech on a long-

term basis.

Sartorius Stedim Biotech will be combm ining its designing, manufaff ctutt ring, and

validation expertise in single-use systems foff r biopharmaceutical apaa plications withtt

RARR UAA MEDIC profiff ciency in tht e development and manufaff ctutt ru e of tutt bu ing foff r medical and

biopharmaceutical use. The alliance will provoo ide innovoo ative, high-quqq ality,yy and reliaba le

flff uid handling systems to biopharmaceutical manufaff ctutt rers. Through tht is strtt ategic

partntt ership witht RARR UAA MEDIC, Sartorius Stedim Biotech will subu stantially expand its

produdd ct and service portfoff lio in tht e area of liquqq id trtt ansfeff r technologies.

The compmm anies will strtt engtht en and develop tht eir existing long-term collaba oration

and mergr e tht eir expertise foff r generating new tutt bu ing technologies and validation

standards. WiWW thtt a new produdd ct line, TuTT Flux, whww ich will soon be launched,dd Sartorius

Stedim Biotech will supuu ply its customers witht highly validated polymer and silicone

tutt bu ing on single-use assembm lies as well as stand-alone tutt bu ing coils, along witht

compmm rehensive validation packages. According to tht e agreement, Sartorius Stedim

Biotech will offff eff r its produdd cts backed by RARR UAA MEDIC’s’ supuu port and assistance in order

to develop customized solutions and to provoo ide strtt onger validation and technical supuu port

as well as process impmm rovoo ements.

Jean-Marc Capaa pia, ViVV ce President of Fluid Management TeTT chnologies of Sartorius

Stedim Biotech, acknkk owoo ledges thtt e agreement as an impmm ortant milestone in expanding

SSB’s’ produdd ct portfoff lio.

“More tht an ever, we offff eff r tht e fuff ll capaa aba ilities of single-use technologies. For ouru

customers of tht e biopharmaceutical indudd strtt y,yy tht is partntt ership will yield a powoo erfuff l

combm ination of single-use bags, fiff lters, connectors, sensors, and tutt bu ing systems and

services. Our long-term expertise in characterizing extrtt actaba les in fiff lters and bags will

benefiff t our tutt bu ing technology and hence, we will be offff eff ring more compmm rehensive

validation packages foff r our single-use solutions.”

RARR UAA MEDIC is bringing to Sartorius Stedim Biotech more thtt an 60 years of

technical expertise and manufaff ctutt ruu ing excellence in tht e area of polymer-based systems

and compmm onents foff r medical and pharmaceutical apaa plications. The compmm anynn is renowoo n in

material development, compmm ounding of rawaa materials, and extrtt usion technologies of all

kinds foff r polymer and elastomer tutt bu ing.

“This alliance will provoo ide integrated,dd single-use systems to tht e global

biopharmaceutical indudd strtt y,yy whww ich havaa e been developed and harmonized by twoww strtt ong

partntt ers in thtt is area,” added Martin Bayaa er, CEO of RARR UAA MEDIC.

Sartott rius Stett dim Biotett ch & RARR UMUU EMM DEE IC
Sigi ngg PaPP rtntt ersrr hipi AgA rgg err ement
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Novoo ozymes Biopharma, part of Novoo ozymes A/S,

a woww rld leader in bioinnovoo ation, recently

unuu vnn eiled its enhanced next-generation albumin

technology,yy whww ich was developed in collaba oration witht

tht e University of Oslo, Norwrr ayaa ,yy one of tht e woww rld’s’

leading institutt tions in thtt e research of albumin variants

and tht e neonatal Fc receptor (FcRnRR ).

Built on Novoo ozymes’ original Albufuff se platfoff rm,

tht e proprietary Albufuff se Flex technology has been

designed to enaba le users to adapaa t and contrtt ol tht e

pharmacokinetics of tht eir targr et protein or peptide

witht retained effff iff cacy,yy ensuruu ing flff exibility and optimal

use.

“Novoo ozymes Biopharma is tht rilled to intrtt odudd ce

Albufuff se Flex to thtt e indudd strtt y,yy” said Davaa e Mead,dd

Business Development Director at Novoo ozymes

Biopharma. “A“ lbumuu in is a natutt ral and benign carrier

molecule, and by havaa ing thtt e unuu iquqq e aba ility to decrease

or increase its half-ff lifeff it will help our customers to

develop novoo el drdd ugs withtt impmm rovoo ed pharmacokinetic

properties foff r a wide range of apaa plications.”

It has been showoo n thtt at by manipulating tht e

interaction of albumuu in and IgGs witht FcRnRR it is

possible to tailor thtt eir half-ff lives. The Albufuff se Flex

technology has been developed to faff cilitate

manipulation based on thtt is FcRnRR -albumu in interaction,

enaba ling a tutt naba le half-ff lifeff tht at offff eff rs contrtt ol and

flff exibility and tht at, potentially,yy mayaa impmm rovoo e ovoo erall

trtt eatmtt ent effff iff cacy and patient compmm liance. In addition

to protein- or peptide-based drdd ugs, tht e enhanced

technology also provoo ides a delivery vehicle foff r small

molecules, provoo iding a broad scope of usaba ility.yy

The enhanced half-ff lifeff technology has been

developed by Novoo ozymes in collaba oration witht

scientists at tht e University of Oslo. The innovoo ative

research developed by tht e unuu iversity into tht e

interaction between albumuu in variants and tht e neonatal

Fc receptor (FcRnRR ) was fuff nuu damental in thtt e

NoNN vozyzz mes Biopo harma
CoCC llaborarr tett s WiWW thtt
UnUU iversrr itytt tott TaTT ilor thtt e
HaHH lfl -ff Lives ofo Prorr tett ins
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development of Albufuff se Flex.

“The effff iff cacy of peptides, small proteins, and engineered antibodydd

frff agments is hampmm ered by short serumuu half-ff lifeff ,” explained Profeff ssor Inger

Sandlie, Groupuu Leader at tht e Norwrr egian Centrtt e of Excellence foff r Immunu e

Regulation. “Therefoff re, strtt ategies to tailor thtt eir serum persistence and

biodistrtt ibution are needed. The uniquqq e Albufuff se Flex technology solves thtt is

problem and will result in enhanced trtt eatmtt ent effff iff cacy,yy more faff vaa oraba le dosing

regimes, and impmm rovoo ed patient compmm liance.”

“The successfuff l development of tht e Albufuff se Flex technology illustrtt ates

tht e impmm ortance of indudd strtt y and academic collaba oration in tutt rning scientififf c

excellence into produdd cts tht at addrdd ess medical needs. Novoo ozymes has been an

outstanding partntt er thtt roughout tht e development process, and tht e compmm anynn

trtt uly understands tht e potential of our academic science,” adds Dr Jorunu d

Sollid,dd Invnn en2 AS, tht e University TeTT chnology TrTT ansfeff r Offff iff ce.
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Naba i Biopharmaceuticals recently announced it has compmm leted

thtt e Phase I trtt ial foff r twoww of tht e PentaStapaa h antigens tht at

began in Decembm er 2009. Compmm letion of tht is trtt ial was thtt e fiff nal

milestone associated witht tht e sale of thtt e PentaStapaa h vaccine

candidate to GlaxoSmithtt Kline Biologicals S.A. (GSK). As a result

of compmm leting thtt is milestone, Naba i has received $5 million under

thtt e agreement govoo erning Naba i's sale of PentaStapaa h (Pentavaa alent S.

aureus VaVV ccine) and related assets to GSK.

Naba i sold PentaStapaa h and related technologies to GSK foff r a

total consideration of $46 million, including $26 million associated

witht accompmm lishing foff uruu milestone tasks. Including tht is milestone,

Naba i has nowoo earned all of thtt e $26 million in PentaStapaa h

milestone payaa ments. In addition to tht e milestone payaa ments earned,dd

Naba i received a cash payaa ment of $21.5 million whww en tht e

trtt ansaction closed in Novoo embm er 2009 tht at included $20 million

associated withtt tht e trtt ansaction close, $1 million associated witht

tht e sale of a related preclinical program foff r a vaccine against S.

epidermedis and $0.5 million as reimbm uruu sement foff r license feff es

and clinical materials previously manufaff ctutt ruu ed foff r use in tht e Phase

I trtt ial.

"I am extrtt emely proud of our accompmm lishments associated

withtt tht e sale of thtt e PentaStapaa h program havaa ing achieved all of thtt e

PentaStapaa h milestones in just ovoo er a year since closing thtt e sale

trtt ansaction," said Dr. Raafaff t Fahim, President and Chief Executive

Offff iff cer of Naba i Biopharmaceuticals. "WeWW havaa e successfuff lly

compmm leted all thtt e milestone tasks under tht e sale agreement."

Naba i Biopharmaceuticals leverages its experience and

knkk owoo ledge in powoo ering tht e immune system to develop produdd cts

tht at targr et serious medical conditions in tht e areas of nicotine

addiction and gram-positive bacterial infeff ctions. Naba i

Biopharmaceuticals is currently developing NicVAVV X (Nicotine

Conjn ugate VaVV ccine), an innovoo ative and proprietary invnn estigational

vaccine foff r trtt eatmtt ent of nicotine addiction and prevention of

smoking relapaa se.

NaNN bi Biopo harmaceutitt calsll CoCC mpm letett s FiFF nal MiMM lestott ne;e $5 MiMM llion
PaPP ya ment Received

Avantor Perfoff rmance Materials announuu ced a defiff nitive

agreement to acquqq ire POCH S.A. frff om KuKK lczyk.

Compmm letion of tht e sale is dependent upuu on obtaining thtt e necessary

clearance frff om tht e Polish compmm etition authtt ority,yy and is subu jb ect to

customary closing conditions. TeTT rms of tht e deal were not

disclosed.

AvAA antor Perfoff rmance Materials, foff rmerly Mallinckrkk odtdd Baker,

manufaff ctutt ruu es and markrr ets high-perfoff rmance chemistrtt ies and

materials around tht e woww rld under several well- respected brand

names, including tht e J.T.TT Baker®, MacronTM, Rankem,V and

Diagnovoo aTM brands. AvAA antor produdd cts are used in a wide range of

indudd strtt ies, including biotechnology and pharmaceutical

produdd ction; electrtt onics and photovoo oltaic manufaff ctutt ring; and in

research, academic and quqq ality contrtt ol laba oratories. The compmm anynn

is owoo ned by an affff iff liate of private equqq ity fiff rm New Mountain

Capaa ital.

Based in Poland,dd POCH S.A. manufaff ctutt ru es produdd cts designed

foff r use in classic and instrtt umuu ental analysis, fiff ltrtt ation, and

microbiology.yy POCH S.A. also sells laba oratory equqq ipment and

laba oratory glass. Moreovoo er, POCH S.A. also manufaff ctutt res

solvents foff r liquqq id and gas chromatograpaa hyhh and spectrtt oscopy as

well as anhyhh drdd ous solvents. Its markrr ets include pharmaceuticals;

foff od and feff ed; chemical and petrtt ochemical; envnn ironmental

protection and research; and analytical chemistrtt y.yy

“The trtt ansaction is part of AvAA antor’s’ strtt ategy to strtt engthtt en its

presence in thtt e global markrr et by growoo ing botht orgr anically and

tht rough acquqq isition, expanding into new markrr ets and geograpaa hies,”

said AvAA antor President and Chief Executive Offff iff cer Jean-Marc

Gilson. “POCH fiff ts tht is strtt ategy because of its estaba lished and

expansive manufaff ctutt ring presence and distrtt ibution channel in

Poland and Eastern Euru ope.”

“This acquqq isition will allowoo foff r synergr ies in markrr et and

produdd ction knkk owoo -howoo and enrichment of tht e combm ined produdd ct

portfoff lio, signififf cantly increasing thtt e level of expertise dedicated

to various indudd strtt y sectors,” said POCH S.A. Chief Executive

Offff iff cer Jaroslawaa Bieszczad. “It will also enhance thtt e compmm etitive

standing of POCH, enaba ling us to offff eff r tht e high-quqq ality AvAA antor

produdd ct lines to our customers, whww ile also giving us new markrr ets

foff r ouruu produdd cts tht rough tht e global AvAA antor orgr anization.”

AvAA antott r PePP rfr off rmance MaMM tett rialsll tott Acquirerr POCHCC S.A.
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Axcan Intermediate Holdings Inc. recently

announced it is changing its name to Aptalis

Pharma. The rebranding foff llowoo s tht e recently compmm leted

combm ination of twoww specialty pharma compmm anies foff cused

on gastrtt ointestinal diseases: Axcan and Euru and. Aptalis

Pharma also has a new corporate logo and website:

www.ww APTATT LISPharma.com.

“Our new name, Aptalis, is intended to capaa tutt re tht e

essence of twoww great compmm anies thtt at havaa e trtt ansfoff rmed

into one combm ined orgr anization. Aptalis brings togetht er

tht e strtt engtht s and capaa aba ilities of ouruu empmm loyoo ees, our

robust portfoff lio and growoo ing pipeline, our innovoo ative

platfoff rm technologies, and ouruu exceptional manufaff ctutt ring

capaa aba ilities to exceed tht e expectations of customers and

patients,” said Frank VeVV rwrr iel, MD, President and Chief

Executive Offff iff cer.

Aptalis currently markrr ets several produdd cts around

tht e woww rld,dd including ZENPEP,PP CANAA ANN SA, CARARR FAFF TAA E,

PYLERARR , LACTEOL, DELURSANAA , and SALOFAFF LK

and has several compmm ounuu ds in various stages of

development targr eting unuu met medical needs. The pipeline

includes anothtt er recent acquqq isition, AERORR QUIN frff om

Mpex Pharmaceuticals, currently in Phase III clinical

trtt ials foff r tht e trtt eatmtt ent of pulmonary infeff ctions in patients

witht cystic fiff brosis.

Abovoo e all, Aptalis will continue to put patients and

tht eir caregivers at tht e center of everytht ing it does,

strtt iving to impmm rovoo e tht eir quqq ality of care tht anks to a

broader range of produdd cts in cystic fiff brosis and

gastrtt ointestinal disorders; robust pipeline, technology

platfoff rm, and manufaff ctutt ring capaa aba ilities; and skilled

team of profeff ssionals witht deep unuu derstanding of

customers’ needs.

Movoo ing foff rwrr ard customers will receive tht e same

great level of service and dedication frff om Aptalis tht at

thtt ey havaa e come to expect frff om Axcan and Eurand.

“This is an exciting time foff r Aptalis on our journey

to becoming thtt e refeff rence specialty pharmaceutical

compmm anynn provoo iding innovoo ative, effff eff ctive tht erapaa ies foff r

unmet medical needs, including cystic fiff brosis and

gastrtt ointestinal disorders,” added Dr. VeVV rwrr iel.

Axcan & Eurarr nd Announce
NaNN me Changn egg
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PolyPid,dd a developer of innovoo ative drdd ug carriers, recently

announced tht e compmm anynn ’s’ flff agship platfoff rm - PolyPid,dd an

innovoo ative faff mily of drdd ug carriers, based on a fuff sion between twoww

knkk owoo n drdd ug delivery systems: polymers and lipid-based systems. The

new drdd ug carriers enaba le long-lasting and contrtt olled release of

tht erapaa eutic drdd ugs. The revolutionary,yy patented carrier can be tailored to

almost anynn drdd ug - small molecules, peptides, proteins, and nucleic

acids-based drdd ugs. The foff rmulations can be pre-planned in order to

achieve tht e desired release rate of tht e drdd ug/s and thtt e optimal dudd ration,

whww ich can last upuu to several montht s.

“PolyPid is a grounuu dbdd reaking drdd ug carrier tht at will help

pharmaceutical and biotech compmm anies enhance tht eir drdd ugs and meet

thtt eir challenges,” said Dr. Noam Emanuel, PolyPid’s’ Chief TeTT chnology

Offff iff cer. “Due to its flff exibility,yy thtt e PolyPid platfoff rm can be utilized to

addrdd ess numerous medical indications in various fiff elds, such as

ortht opedics, urology,yy periodontal, anti-cancer/rr anti-fuff nuu gal trtt eatmtt ents

and suruu gr ical accessories.”

PolyPid technology makes it possible to entrtt apaa a largr e variety of

one or more biologically active molecules, and to release tht em at a

pre-programmed rate foff r upuu to several monthtt s, all according to tht e

desired clinical rate. Duruu ing its long-lasting effff eff ct, thtt e drdd ug reservoir

is fuff lly protected frff om bothtt biodegradation and hyhh drdd ation.

The fiff rst PolyPid-based solution is Bonynn Pid,dd biodegradaba le bone

void fiff ller tht at is micro-coated witht a PolyPid biodegradaba le

foff rmulation. The coating gradudd ally releases one or more selected

antibiotics into its suruu roundings. Subu sequqq ently,yy tht e bone void fiff ller

scaffff off ld remains and supuu ports bone recovoo ery.yy Thus, using Bonynn Pid

will not change thtt e current metht od of trtt eatmtt ent tht at used bone

graftff ing. The phyhh sician will simpmm ly replace tht e convnn entional bone void

fiff ller witht Bonynn Pid to obtain tht e benefiff ts of convnn entional bone void

fiff ller combm ined witht an effff eff ctive local drdd ug delivery system.

Due to its flff exibility,yy tht e PolyPid platfoff rm can be utilized to

addrdd ess numerous medical indications in various fiff elds, such as

ortht opedics, uruu ology,yy periodontal, anti-cancer/rr anti-fuff ngal trtt eatmtt ents,

and surgr ical accessories. PolyPid Ltd. is owoo ned by Xenia VeVV ntutt re

Capaa ital, private invnn estors, and tht e foff unders.

PoPP lyll Pyy id Announces Revolutitt onaryr Drugu Deliveryr SyS syy tett m

Critical Outcome TeTT chnologies Inc. recently announuu ced it has

initiated a projo ect to develop an optimal oral foff rmulation of

COTI-2. This lead oncology produdd ct has demonstrtt ated effff iff cacy as a

single agent and in combm ination thtt erapaa y in a numbm er of animal models

of humuu an cancers. Development of an oral foff rmulation foff r use in

humuu ans will maximize tht e amounuu t of an orally admdd inistered dose tht at

is aba sorbr ed into tht e bodydd .yy

Followoo ing tht e compmm letion of a successfuff l private placement in

April, COTI announced its intention to launch tht ree stutt dies related to

tht e continued development of COTI-2 based on scientififf c and business

feff edbdd ack frff om prospective licensing partntt ers. The fiff rst stutt dydd ,yy a

pharmacodydd namic animal experiment, is alreadydd underwrr ayaa .yy This

recent announcement represents tht e initiation of tht e second research

stutt dydd .yy An agreement between COTI and Xcelience Formulation

Development, LLC (Xcelience) of TaTT mpmm a, FL, was signed on Mayaa 2,

2011, and woww rkrr on thtt e projo ect is nowoo underwrr ayaa .yy

The tht ird stutt dydd will be tht e compmm letion of tht e 28-dayaa Good

Laba oratory Practice (GLP) toxicity experiments in twoww species tht at

foff rms part of tht e Invnn estigational New Drug (IND) enaba ling

experiments requqq ired by thtt e Federal Drug Admdd inistrtt ation prior to

beginning clinical trtt ials.

"WeWW are committed to achieving all tht ree of thtt ese COTI-2

developmental milestones, and we are pleased witht tht e initiation of tht e

oral foff rmulation optimization projo ect," said Dr. WaWW yaa ne Danter, COTI's

CEO and President. "Xcelience is a recognized indudd strtt y leader witht an

impmm ressive trtt ack-record of success in foff rmulating more tht an 100

development-stage small molecules foff r clinical use."

"WeWW are pleased to be recognized foff r our strtt engthtt in foff rmulation

development expertise and selected foff r tht e COTI-2 program," said

Derek G. Hennecke, CEO and President of Xcelience. "The

partntt ership tht at has developed is a great exampmm le of tht e value twoww

compmm anies can create whww en thtt ey woww rkrr togethtt er to achieve program

objb ectives."

COTI-2 has showoo n itself to be highly effff eff ctive botht as a single

agent and in combm ination tht erapaa y in a numbm er of animal models of

humuu an cancers. Otht er cancer trtt eatmtt ents invnn olve thtt e killing of healthtt yhh

growoo ing and dividing cells in tht e bodydd ,yy resulting in signififf cant toxic

side effff eff cts, whww ile COTI-2 apaa pears to targr et and destrtt oyoo cancer cells

only and has demonstrtt ated lowoo toxicity in normal human cells

compmm ared to human cancer cells. The combm ined scientififf c evidence

indicates thtt at COTI-2 is an ideal agent foff r combm ination tht erapaa y witht

curuu rent standard agents foff r a numbm er of cancers, including small cell

lunuu g, non-small cell lunuu g, colon, brain, ovoo arian, endometrtt ial, trtt iple

negative breast, and pancreatic.

In scientififf c terms, COTI-2 is a novoo el small molecule tht at acts by

inhibiting Aktkk /tt PKB phosphorylation thtt at leads to caspase-9 activation

in cancer cells resulting in tutt mor cell deatht . COTI-2 has demonstrtt ated

greater selectivity as well as an impmm rovoo ed safeff ty profiff le and

pharmacokinetics in compmm arison to otht er Aktkk inhibitors. COTI is

currently evaluating partntt ers to share in thtt e development of COTI-2

via a licensing agreement.

CrCC ititt cal Outctt ome TeTT chnologo igg es InII ititt atett s Developo ment ofo OpO titt mal
Orarr l Oncologo ygg FoFF rmulatitt on
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When Deals Work - & When They Don’t:
Large Pharma Strategies for Off-Loading
Shuttered Capacity
Part 3 of a 6-part series on how not to blow the recovery.

By: Derek Hennecke, President & CEO Xcelience LLC
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As laall rrgr egg pharmmrr a strtt ugu ggg lgg ell ss

witii htt overrccrr apa acitii ytt ,yy CCRCC Os arerr

inii crerr asinnii gglgg yll becomminii g part offo

thtt e answweer.rr But bagga ggg inii g lall rgr eegg

pharmrr a aaas a partntt eer can be ass

risii kyk as iittii can be reerr wardrr idd nii g.gg

S
anooffiff 's strategic ddeal with

Covvoo aance was a crreative wayaa of

hanndding offff excess capa acity.yy

Sanofiff giveess Covoo ance beetween $1.2 andd

$2.2 billionn iin workrr , in eexchange foff r

whww ich Covoo aannce buys twoo faff cilities in

France and tthe UK foff r $25 million.

Smooth.

When thhey workrr , these deals are aa

boon to connttract researchh organizationss

(CRORR s). Buutt CRORR s bewaare. Even the

largest CROORR s are only woorth $1.5 billioon,

compared too large pharmma's $100 to $150

billion. Larrgge pharma haas less incentivee

to movoo e, anndd fuff lfiff llment of these

strategic deeaals is more immportant to thee

CRORR than ttoo the pharma companynn .yy Succh

promises mmaayaa be trivial tto the mother

ship, but caann sink a smalller boat.

Parexeel recently gott tossed aroundd in

big pharmaa'ss wake. This companynn

experiencedd a huge run-uupuu in hiring annd

expansion ccoosts in anticipation of fuff turre

large pharmmaa deals - a 0..09 cent per

share increaasse in ovoo erhrr eaad. Mayaa be theyy

should neveerr havaa e run uppuu those costs

without boookking the reveenue. When thee

deals were ddelayaa ed,dd Parexxel was leftff wiith

nothing butt aa handfuff l off bills to show

invnn estors. TThhe delayaa s starrtled invnn estors in

Mayaa reports,, and the stocck suffff eff red a

precipitous 220% plunge tthe next dayaa .yy

CRORR s cchasing thesee big deals needd

to be sure too havaa e cancelllation feff es if

large pharmmaa doesn't meet its obligationns.

No matter hhoow frff iendly tthings are whww enn

the deal is cut, situations evolvee. What's

a large ppharma to do if some juuicy

biotech hhapaa pens by later offff eff rinng cheapaa er

late-stagge assets that offff eff r the ppotential to

bypass thhe CRORR completely? EEven

cancelatiion feff es don't covoo er riskk of

delayaa s, aand a CRORR can fiff nd itseelf sitting

nervouslly with increasing costss and an

empty pllant.

Thinngs look exceptionally bright foff r

CRORR s rigght now with an indudd strry book-

to-bill raatio that's upuu well ovoo er 11.10. That

means CCRORR s are signing a lot oof

contractss. But declared cancellaation rates

are risingg too, and it's safeff to asssume

there aree even more cancellationns that

never acttually get declared,dd beccause it's

easier to just push them indefiff nnitely into

the fuff turre to avaa oid havaa ing to deeclare a

material event to shareholders.

Wheen companies faff il to fiff nnd the

right straategic deal, the consequuqq ences can

be dire. AAstraZeneca made headdlines

whww en, afftff er announcing a 3-yeaar plan

cutting 110,400 jobs, they also reeported

they wouuld be demolishing a 2..2 million-

sq-ftff faff ciility in WiWW lmington, NCC.

It's bbad enough they had too let go of

those jobbs, but whww yhh ,yy bloggers annd

columnissts throughout the indudd stry

demandeed,dd would they then prooceed to

raze the building to the ground?? Surely

this was unnecessarily dramaticc?

Obviously a built-out faff cility haas more

commerccial value than a lot of grass and

butterflff iees.

Actuually,yy in the world of fiiff nancial

accounting, such a thing is not obvious at

all. As wwe workrr through this teppid

recovoo eryy,yy diffff iff cult (sometimes uunpopular)

decisions havaa e to be made along the wayaa .yy

The reassoning behind these deccisions is

oftff en nott transparent. AstraZeneeca’s

decision mayaa be a perfeff ct exammple.

There are aa number off rreasons whww yhh

aan empty lot caan be worth mmmore than a

bbuilt-out one. CConsider deppreciation, foff r

oone. Generally,yy whww en large ppharma

rrenovoo ates a lab,, the concernneed division

ssets upuu a very,yy vvery long deeppreciation

sschedudd le on thee invnn estment.. TThe longer

thhe schedudd le, thhe more theyy ccan boost

sshort-term proffiff ts. But suchh a schedudd le

hhas a nasty sidee-effff eff ct of atttrracting

hhigher state prooperty taxes. TThere is only

oone wayaa to get that tax remmoovoo ed,dd and that

is to phyhh sical ddemolish the bbuilding.

PPerverse, but trrue.

That's onlyy the fiff rst pooinnt. Consider

innsurance. Insuurance runs aalmmost 50%

hhigher on an unnoccupuu ied buuiilding. This

mmakes sense - wwith no one aarround to spot

leeaks and fiff re hhazards and mmmonitor

ssecurity systemms, more stufffffff hapaa pens.

IInsurance comppanies knkk ow tthis.

The real esstate markrr et ittself is a

ffaff ctor. I knkk ow oof at least fiff vvee pharma or

ssmall contract ddevelopmentt aand

mmanufaff cturing organizationnss (CDMOs)

thhat havaa e been on the markrr eett foff r more

thhan 3 years. Annd those are ssmaller, more

aadapaa table faff ciliities. AstraZeenneca had a

ppurpose-specifiiff c 2.2 millionnn-sq-ftff 30-

yyear-old faff cilityy connected wwith

wwalkwayaa s. Evenn Home Deppoot couldn't be

eexpected to maake somethinngg of that.

As foff r repuurposing, weelll, there are

juust too manynn eempty pharmmaa plants in the

UUS to make theem all bio-innccubu ators.

AAdding to this pproblem is thhe perception

thhat a bio-incubbu ator has to lloook state-of-ff

thhe-art, and theerefoff re must hhavaa e been

bbuilt within thee past 8 yearss. I can't sayaa I

ccompletely agreee with this -- on a recent

mmilk run througgh the Cambbriidge area last

wweek, I sawaa sevveral bio-incuuubu ators, and

thhe one that staands out in mmyymm mind is a

wwell-fuff nded virrtual compannyynn housed in
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Derek G.
Hennecke 
President & CEO

Xcelience

Derek G.

Hennecke is a

foff unding

member,rr CEO and

President of

Xcelill ence. He has a long historyrr of growing

strong businesses around the world.

Blending a scientififf c and business

background, he has nearlyll 2 decades of

international experience in the healtll hcare

industryrr and a track record as a highlyll

successful international turn-around

manager in the global drug development

communityt . Xcelill ence is the fiff rst company

Mr.rr Hennecke has managed as an owner,rr

having launched a management buy-out

from MDS Pharma Services in 2006. The

newlyll foff rmed company immediatelyll

embarked on a robust pattern of strong

growth. This growth was recognized in May

2008, when Mr.rr Hennecke was selected as

a fiff nalill st foff r the coveted 2008 Ernst &

YoYY ung Florida Entrepreneur of the YeYY ar

award, a nomination based on the

demonstration of extraordinaryrr success in

the areas of innovation, fiff nancial

perfoff rmance, personal commitment to

communityt ,yy and perpetual growth. Mr.rr

Hennecke was also recognized as a fiff nalill st

foff r the Ultll imate CEO awards by the TaTT mpa

Business Journal and Small Business of the

YeYY ar by the Greater TaTT mpa Bay Chamber of

Commerce, in 2008. Befoff re foff unding

Xcelill ence, Mr.rr Hennecke spent more than

10 years abroad working foff r the Dutch-

based conglomerate DSM. In Montreal, he

was GM of a 250-staffff Biologics plant foff r

more than 2 years. In Cairo, Egypt, as GM,

he oversaw a radical turn-around in an

anti-infeff ctives plant that had been slated

foff r closure. He spent 2 years in Holland

developing new Pharma intermediates, and

two years in Mexico as Commercial Director

covering Central and South America. He

also worked foff r Roche, both in Canada and

Germany. Mr.rr Hennecke has a BSc in

Microbiology from the Universitytt of Albertrr a

and an MBA from the Erasmus Universityt in

The Netherlands.

B I O G R A P H Y
an aging buiildding beside tthe Boston

Medical Cenntter. It really llooked to me

like the invnn esttor's money wwas going to

clinical trialss, not glass annd chrome. Butt

perception plaayaa s a large roole in invnn estingg,

and most invvnn eestors are loooking foff r state--

of-ff the-art faff cciilities.

There arree also the lesss-tangible

faff ctors impliiccit whww enever a large

companynn is mmmanaging a faaff cility - empty

or not. Internnaal costs are ggenerally higheer

in a large commmpanynn .yy Let mme give you an

example. In 22001, I workrr eed foff r a large

companynn thaat charged $3000 per month

foff r every intternet connecttion. How did

the manager iin charge of tthe unit react tto

this cost? Hee redudd ced the number of

people with aaccess to the internet. YeYY s,

really.yy

Then thheere is the simmple faff ct that noo

one in a larggee companynn mmakes a career

foff r themselvvees by selling or repurposingg

an empty faff cciility.yy It's morre glamorous

and more vissiible to be woorkrr ing to

develop neww bbusiness or pprodudd cts than tto

deal with thee waste produudd cts of previouss

businesses.

By faff r, tthhe better soluution in

AstraZenecaa’ss case wouldd've been a

creative deall tto offff lff oad their excess

capaa acity,yy butt iin this case, it wasn't to be..

It's a risskkykk business, bbut the trend

toward moree sstrategic parttnerships

between CROOORR s and large ppharma is

growing, andd I fuff lly expecct it will

continue to ggrrow.ww I suspecct part of the

reason is thaat manynn CRORR ss feff ar if they

don't make ssuuch partnershhips, someone

else will, andd they'll be leftff out in the

cold.

The gooodd news is thaat these

partnerships aare driving business towardd

outsourcing. TThe bad newws is the deals

offff eff r large voolumes of bussiness in

exchange foff r lower prices and mmargin.

For those companies willing andd able to

engineer ttheir processes to produudd ce high

volume annd lower prices per unitt, it's all

good. Stilll, others will fiff nd oppoortunity

in specialtty projo ects or solutions-driven

workrr . Onlly foff r those incapaa able oof

carving ouut either niche is the ouutlook

glum. Onee thing is foff r sure: the CCRORR

landscapaa ee is about to get a lot mmore

interestingg as fiff rms diffff eff rentiate on whww at

it means tto serve diffff eff rent client

segments well.

For laarge pharma, workr ing

strategicallly with a single CRORR hhas

numerouss advantages. YoYY u can bbring

them into the process earlier, enssure a

smoother transition, achieve the

effff iff cienciees that come with workkrr ing with

the same ppartner repeatedly,yy and lower

costs by nnegotiating volume dealls.

Overr the long run, these alliiances

will changge the CRORR landscapaa e, but they

will also ddrive innovoo ation. TrTT ials are

becomingg bigger, more complex, and

more globbal. Global CRORR playaa errs havaa e a

better shoot at long-term growth aand

profiff tabiliity,yy particularly as proddudd ction

levels norrmalize.

As ecconomic conditions impprovoo e

and drug makers begin to unfrff eeeze

pipelines - and the CRORR book-biill ratios

of at leastt 1.0 dudd ring the foff urth qquqq arter

show thatt this is hapa pening - we can

expect thiis trend of drug makers

outsourcinng more and more of thheir

R&D buddgets to CRORR s to continnue.

TToTT ugh decisions are being

made by llarge pharma in this ecoonomic

envnn ironmeent, and agile dealmakeers in the

CRORR worlld stand to benefiff t. Butt as

alwll ayaa s in a relationship in whww ichh both

partners ddon't come into it on ann equqq al

foff oting - cconsider a good pre-nuuppuuuu . �
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W
ith the recent release of DDEP2011,1 it’s time to take a

peek at the numbers that define the business of Drug

Delivery. Understanding these numbers provides a

foundation to better plans and outcomes in the real world of drug

delivery development and commercialization.

WHAT IS A DDEP?

This is a question that’s worth reviewing before heading into the

numbers. The acronym DDEP stands for drug delivery

enabled/enhanced product. A DDEP is a pharmaceutical product that

depends on drug delivery technology to enable, enhance, expand, or

transform its therapeutic value. This definition excludes products that

incorporate simple formulation technologies because all pharmaceutical

products in some way or other require formulation technologies. For

this discussion, drug delivery technologies are those technologies that

are intended to deliberately impact the physical form, absorption,

distribution, metabolism and/or excretion of a pharmaceutical active

with the intent of improving its therapeutic benefit. There are some

exceptions; these exceptions include technologies that have been around

for decades and have become part of the standard formulation toolbox,

for example simple enteric coating. 

The numbers presented in this discussion cover a wide variety of

DDEPs, including oral extended-release products for systemic

indications, inhalation products targeted to locoregional diseases, and

implants for local metered release. Given this very wide variation, it’s

important to realize that averages are just that - averages. Particular

classes of DDEPs may vary from the overall averages, and individual

products often show variability within these segments. Even so, the

averages can provide meaningful insight into the demands and rewards

of DDEP development and commercialization. This review is limited

to providing top line results; additional details are provided in the full

report, DDEP2011, available at Pharmanumbers.com.

DEVELOPMENT TIMELINES

We estimate the current mean average clinical development and

approval time for all DDEPs is 6.7 years. This is the period of time it

takes to move a DDEP from a first-in-human trial to FDA approval.

The current median average is a somewhat shorter 6 years. This

average clinical development and approval time has been creeping up

since the mid-1990s. Drug delivery enabled/enhanced products

approved in the years 1996-2002 took on average 5.5 years to progress

from a first clinical trial to FDA approval. 

Numbers that Define the Business of
Drug Delivery - 2011 Edition

By: Josef Bossart, PhD
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Optimists canaa takaa e comfoff rt in knkk owoo ing

thtt at some DDEPs weww re apaa provoo ed in as litttt le as

2 yearaa s. Cynics canaa point to thtt e faff ct thtt at some

produdd cts took as long as 16 yearaa s frff om thtt e

staraa t of clinical trtt ials to eventutt al apaa provoo al.

Looking at thtt e distrtt ibutuu ion of development

anaa d apaa provoo al times, Figuruu e 1 (1996-2010), one

is strtt uck by thtt e faff ct thtt at onlyll one in 12

DDEPs was apaa provoo ed in less thtt anaa 3 yearaa s, anaa d

aba outuu half of all apaa provoo ed DDEPs took longer

thtt anaa 5 yearaa s. These fiff guruu es seem to be at odds

withtt manaa ynn budgets anaa d development planaa s

thtt at foff recast development anaa d apaa provoo al in 4

yearaa s or less. It certainlyll is possible to do so,

butuu it is clearaa lyll not thtt e norm.

The maja oritytt of time invnn olved in thtt e

clinical development anaa d apaa provoo al process is

associated withtt thtt e clinical development

process. For thtt e period of 1996-2010, aba outuu

half of all apaa provoo ed DDEPs weww re revieweww d

anaa d apaa provoo ed by thtt e FDADD in 16 monthtt s or

less. This fiff guruu e has increased by aba outuu 4

monthtt s thtt rhh oughoutuu thtt e past decade anaa d a half

anaa d suggests clinical development times havaa e

increased by aba outuu 10 monthtt s in thtt is samaa e

period.

These avaa erages disguise thtt e varaa iaba ilitytt of

clinical development anaa d apaa provoo al times

amaa ong diffff eff rent classes of DDEPs thtt at araa e

described in detail in thtt e DDEP2011 report. A

notaba le diffff eff rence was seen withtt DDEPs thtt at

depended onlyll on bioequqq ivii alence trtt ials, whww ich

took mumm ch less time thtt anaa thtt e ovoo erall avaa erage

foff r DDEPs. Unsuruu prisinglyll ,yy inhn alation

produdd cts on avaa erage took longer thtt anaa 6.7

yearaa s. Diffff eff rences weww re also seen betwtt eww en

DDEPs thtt at weww re apaa provoo ed withtt onlyll

convnn enience enhnn anaa cement claims as opposed

to produdd cts thtt at weww re apaa provoo ed withtt enhnn anaa ced

effff iff cacy anaa d safeff tytt claims. A diffff eff rence was

also seen depending on whww ethtt er or not thtt e

unuu derlyll ing drdd ug delivii ery technhh ology had been

validated by a previouslyll apaa provoo ed produdd ct. In

manaa ynn cases, thtt e diffff eff rences araa e laraa gr e enough

to waraa ranaa t consideration whww en developing or

revising a DDEP development planaa .

APPROVAL RATES

WiWW thtt anaa unuu derstanaa ding of howoo long it

takaa es on avaa erage to movoo e a DDEP thtt rhh ough

clinical development anaa d apaa provoo al, ouruu

atttt ention tutt ruu ns to unuu derstanaa ding whww at

proportion of DDEPs entering clinical trtt ials

actutt allyll end upuu securuu ing FDADD apaa provoo al. These

araa e not easy nunn muu bm ers to unuu covoo er.rr WiWW thtt anaa

avaa erage 6-yearaa development anaa d apaa provoo al

time, it’s’ reallyll onlyll possible to measuruu e thtt e

apaa provoo al perfoff rmanaa ce of produdd cts thtt at staraa ted

clinical development more thtt anaa 6 yearaa s ago.

Fortutt nuu atelyll ,yy a good sense of curuu rent fiff guruu es

canaa be determined by extrtt apaa olating recent

phase-trtt anaa sition rates.

Pharaa ma produdd cts havaa e a projo ected

clinical development anaa d apaa provoo al success rate

of aba outuu 16%.2 This meanaa s aba outuu one in six

produdd cts entering thtt e clinic, primaraa ilyll new

molecularaa entities, canaa be expxx ected to receivii e

FDADD apaa provoo al.

The nunn muu bm ers foff r DDEPs araa e betttt er,rr butuu

perhrr apaa s not as mumm ch betttt er as one might havaa e

expxx ected givii en thtt at thtt e maja oritytt of thtt ese

produdd cts incorporate a previouslyll apaa provoo ed

pharaa maceutuu ical activii e. For thtt e period of 1996-

2002, thtt e apaa provoo al rate foff r DDEPs entering a

fiff rst clinical trtt ial was 34%, aba outuu one in thtt rhh ee

produdd cts. For thtt e curuu rent crop of DDEPs, thtt e

fiff guruu e has drdd opped to aba outuu 25%. One in foff uruu

DDEPs thtt at nowoo enter thtt e clinic araa e expxx ected

to eventutt allyll receivii e FDADD apaa provoo al.

This ovoo erall fiff guruu e disguises thtt e

signififf canaa t varaa iaba ilitytt in success rates betwtt eww en

disparaa ate tytt pyy es of DDEPs. Among diffff eff rent

delivii ery routuu es, success rates canaa ranaa ge frff om

lowoo doubu le digits to weww ll ovoo er 50%.

Signififf canaa t diffff eff rences in success rates araa e

also seen depending on whww ethtt er a DDEP

incorporates a device as opposed to relyll ing

solelyll on foff rmumm lation enhn anaa cements.

Understanaa ding thtt e diffff eff rences canaa maka e a big

diffff eff rence in properlyll balanaa cing a pipeline to

impmm rovoo e thtt e odds thtt at at least one produdd ct

reaches apaa provoo al. While it’s’ nice to believe

thtt at youruu onlyll development canaa didate will

receivii e FDADD apaa provoo al if you provoo ide enough

resouruu ces anaa d expxx ertise, thtt e realitytt is thtt at

thtt ere araa e elements of chanaa ce anaa d external

inflff uences thtt at conspire to confoff unuu d even thtt e

best planaa s anaa d executuu ion.

 
 

Mean Average 
 

Median Average Range 

Clinical Development  
& Approval Time 6.7 Years 6 Years 2-16 Years 

Clinical Development & Approval 
Success Rate 25% N/A 10%-60% 

Clinical Development & Approval 
Cost (Direct Costs) $98 Million $96 Million $27-$180 Million 

 

T A B L E  1

Key DDEP Development Figures3

F I G U R E  1
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DRUG DELIVERY DEVELOPMENT
COSTS

These fiff guruu es araa e likelyll to be

contrtt ovoo ersial as thtt ey araa e at odds withtt whww at

most compmm anaa ies, paraa ticularaa lyll staraa t-upuu s, budget

whww en developing thtt eir clinical development

anaa d apaa provoo al planaa s. The nunn muu bm ers discussed

belowoo reflff ect thtt e actutt al costs incuruu red by

compmm anaa ies thtt at havaa e takaa en produdd cts thtt rhh ough

development anaa d havaa e receivii ed FDADD apaa provoo al.

The meanaa anaa d medianaa avaa erage clinical

development anaa d apaa provoo al cost foff r a DDEP is

aba outuu $95 million in 2011 dollaraa s. This

includes direct costs, butuu excludes expxx enses

incuruu red prior to thtt e staraa t of clinical

development, such as platfoff rm development

expxx enses anaa d preclinical safeff tytt stutt dies. This

$95 million fiff guruu e does not adjd ust foff r

development risk or include a fiff nanaa cial

discounuu t rate as is apaa plied to thtt e pubu lished

cost of development fiff guruu es foff r

pharaa maceutuu ical produdd cts.3 The $95 million

fiff guruu e is calculated by sumuu mmm ing thtt e compmm anaa ynn

disclosed costs by produdd ct by yearaa ,rr inflff ating

costs by 4.5% anaa nnn unn allyll to estaba lish 2011 costs,

anaa d thtt en avaa eraging thtt e total ovoo er thtt e nunn muu bm er

of DDEPs in thtt e samaa pmm le.

The $95 million avaa erage fiff guruu e is just

thtt ataa , anaa avaa erage. Actutt al expxx enses foff r apaa provoo ed

DDEPs ranaa ge frff om a lowoo of aba outuu $27 million

to ovoo er $200 million in 2011 dollaraa s. These

fiff guruu es araa e foff r produdd cts thtt ataa havaa e been

apaa provoo ed anaa d havaa e receivii ed laba eling thtt ataa

permits promotion of safeff tytt or effff iff cacy claims.

It is entirelyll possible to develop anaa d gain

apaa provoo al foff r DDEPs foff r less thtt anaa thtt e $95

million avaa erage, even thtt e $27 million

minimumm muu noted aba ovoo e. Althtt ough thtt ese fiff guruu es

araa e not pubu liclyll avaa ailaba le, thtt ere araa e a nunn muu bm er

of DDEPs apaa provoo ed unuu der thtt e 505(b)(2)

regulatory process using onlyll bioequqq ivii alence

stutt dies foff r apaa provoo al. An examaa pmm le woww uld be anaa

orallyll dissolving taba let (ODT) foff rmumm lation of

anaa apaa provoo ed oral taba let produdd ct. Althtt ough

thtt ere araa e no good pubu lished fiff guruu es, it’s’ haraa d

to imagine thtt ese produdd cts havaa e requqq ired more

thtt anaa $5 to $10 million in development costs,

aba outuu thtt e samaa e as foff r anaa ANAA DADD produdd ct.

These produdd cts thtt ough araa e limited to thtt e

existing safeff tytt anaa d effff iff cacy claims of thtt e

refeff rence produdd ct thtt ey condudd cted thtt e

bioequqq ivii alence trtt ials against. Produdd ct-specififf c

promotion is limited to claims, such as

impmm rovoo ed dosing frff equqq ency or a simpmm ler

dosing foff rmat (ie, ODT versus taba let or

capaa sule), withtt feff w baraa riers to compmm etition.

Even thtt e 3-yearaa regulatory exclusivii itytt period

provoo ided by feff deral regulations foff r NDADD

produdd cts based on a previouslyll apaa provoo ed

activii e provoo ides litttt le protection if a compmm etitor

withtt a similaraa delivii ery platfoff rm decides to

condudd ct bioequqq ivii alence onlyll trtt ials using thtt e

samaa e refeff rence produdd ct.

If weww risk-adjd ust thtt ese clinical costs, weww

come upuu withtt a $175 million fiff guruu e foff r thtt e

clinical development anaa d apaa provoo al costs of anaa

“avaa erage” DDEP.PP This is thtt e avaa erage cost a

compmm anaa ynn woww uld need to budget in 2011 dollaraa s

to bring a single DDEP to apaa provoo al based on

avaa erage costs anaa d success rates. This woww uld

not include additional costs related to platfoff rm

development anaa d general corporate expxx enses.

These costs canaa be discouruu aging, butuu thtt ere is

no reason a compmm anaa ynn canaa ’t get its fiff rst anaa d

onlyll DDEP thtt rhh ough clinicals anaa d to apaa provoo al

foff r $25 million withtt skill, knkk owoo ledge, anaa d a

big helping of good luck.

REFLECTIONS

Drug Delivii ery as a business anaa d sector

has chanaa ged in thtt e past decade anaa d a half in

step withtt technhh ology as a business sector in

general. The garaa age or dormitory staraa t-upuu has

been replaced by weww ll-fuff nuu ded ventutt ruu e-backed

entrtt epreneuruu s. Drug Delivii ery has mumm ch

promise, butuu it woww n’t be realized withtt outuu

signififf canaa t invnn estmtt ent. The prospect of

leveraging $5 million of fuff nuu ding into a

commmm erciallyll atttt rtt activii e apaa provoo ed DDEP is

unuu rnn easonaba le. And $10 million is still not

enough to get it done. Staraa t-upuu s anaa d thtt eir

invnn estors no longer look at raising $5 or $10

million to get a produdd ct to apaa provoo al; thtt is is anaa

amaa ounuu t thtt ey hope will supuu port development of

thtt eir DDEP to a point of validation thtt at

securuu es interest anaa d invnn estmtt ent frff om a laraa gr er

anaa d betttt er resouruu ced compmm anaa ynn .yy

This anaa alyll sis doesn’t meanaa drdd ug delivii ery

produdd ct development success is inaccessible to

anaa ynn butuu laraa gr e compmm anaa ies withtt $90 million or

more to invnn est in a produdd ct canaa didate. Smaller

invnn estmtt ents canaa be successfuff l if you knkk owoo thtt e

nunn muu bm ers anaa d playaa thtt e odds intelligentlyll .yy WiWW thtt

avaa erage DDEP produdd ct development success

rates ranaa ging frff om thtt e very lowoo doubu le digits

to weww ll ovoo er 50%, anaa d development timelines

ranaa ging frff om 2 to 16 yearaa s, a compmm anaa ynn needs

to pick its produdd ct canaa didates caraa efuff llyll to

optimize thtt e prospect of a successfuff l outuu come.

And showoo ing potential paraa tntt ers anaa d invnn estors

thtt at a compmm anaa ynn reallyll unuu derstanaa ds whww at it

taka es to get a DDEP thtt rhh ough development anaa d

apaa provoo al canaa onlyll impmm rovoo e thtt eir odds of

fuff nuu ding anaa d apaa provoo al success. �
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HHHHuuuHHHHH mmmmaaannn FFFaaaFFFF ccctttooorrrsssrrrr ::: TTThhhTTTT eee DDDrrrruuuuugggg DDDDDeeelllliiiivvveeeerrrryyyyyrrrr CCCChhhhaaaalllllllleeeennnnggggeeeeggggg &&&&
OppppO pppppppp ortunityyytt
By: Iain Simpson and Kayaa Sinclair

Pharmaceutical companies faff ce thePPPhhhaaarrrmrrmmaaaccceeeuuutttiiicccaaalll cccooommmpmppmmmm aaannniiieeeseess fffffaffaafffffffff ccceee ttthtthheee

challenge of adhering to new humanccchhhaaallllllelleennngggeggee ooofoffooooffoo aaadddhddhheeerrriiinnnggg tttottoo nnneeewww hhhuuummmaaannn

faff ctors standardsdd foff r drug deliveryfffffaffaafffffffff ccctttottoorrrsrrss ssstttattaannndddaddaarrrdrrddsddssdddddd fffffoffoofffffffff rrr dddrddrruuugugg dddeddeellliiivvveeerrryryyrrrrrrr

devices, but should seize thedddeddeevvviiiccceeeseess,,, bbbuuuttt ssshhhooouuullldlldd ssseeeiiiziizzeee ttthtthheee

opppp ortunity to use enhanced usabilityooopoppoooo ppppppppppp ooorrrtttuttuunnniiitttyttyyttttt tttottoo uuussseee eeennnhhhaaannnccceeeddd uuusssaaabbbiiillliiitttyttyyttttt

as a point of market diffff eff rentiationaaasss aaa pppoooiiinnnttt ooofoffooooffoo mmmaaarrrkrrkkekkeettt dddiddiififfiiiiffii fffffffffffffffff effeefffffffff rrrerreennntttiiiaaatttiiiooonnn

PPPP
haraa maceutuu ical compmm anaa ies araa e

increasinglyll using delivii ery devices

as a primaraa y diffff eff rentiator in a

maraa krr et becoming extrtt emelyll compmm etitivii e. At

thtt e samaa e time, regulators adopted new

huhh muu anaa faff ctors stanaa daraa ds intrtt odudd ced

thtt rhh oughoutuu thtt e past feff w yearaa s, whww ich meanaa s

all devices nowoo need to unuu dergr o rigorous

usaba ilitytt evaluation at every stage of

development. This is becoming

signififf canaa tlyll impmm ortanaa t as it is more

commmm on foff r devices to be used by a patient

population withtt less expxx erience anaa d

trtt aining thtt anaa healthtt caraa e profeff ssionals.

Recentlyll ,yy several new stanaa daraa ds

covoo ering huhh muu anaa faff ctors engineering havaa e

been developed,dd notaba lyll HE74, HE75, anaa d

IEC62366. In thtt e past 2 yearaa s, thtt e FDADD

adopted IEC62366, whww ich foff cuses on thtt e

huhh muu anaa faff ctors process empmm loyoo ed in device

development (thtt is stanaa daraa d essentiallyll

replaces HE74 anaa d mayaa replace ISO60601-

1-6 in thtt e longer term). More recentlyll ,yy thtt e

FDADD has also adopted HE75, whww ich

provoo ides a refeff rence on key huhh muu anaa faff ctors

topics, such as visual displayaa s, packaging

design, anaa d general design principles. The

FDADD nowoo expxx ects compmm anaa ies developing

drdd ug delivii ery devices to foff llowoo thtt ese

stanaa daraa ds or at least demonstrtt ate anaa

equqq ivii alent apaa proach.

The upuu taka e of thtt ese stanaa daraa ds will

havaa e a signififf canaa t effff eff ct on thtt e design anaa d

engineering process anaa d will hopefuff llyll

bring benefiff ts in terms of redudd ction of use

errors foff r a wide ranaa ge of medical devices.

Humuu anaa faff ctors playaa anaa impmm ortanaa t role in

regulatory compmm lianaa ce (whww ich demanaa ds

safeff tytt anaa d risk mitigation) anaa d maraa krr et

diffff eff rentiation (whww ich relies on

effff eff ctivii eness), as weww ll as several grey araa eas

whww ere faff ctors affff eff cting safeff tytt anaa d

effff eff ctivii eness interact anaa d sometimes

conflff ict withtt one anaa othtt er.rr The new

stanaa daraa ds provoo ide sensible guidanaa ce to

incorporate huhh muu anaa faff ctors researaa ch

thtt rhh oughoutuu thtt e development process anaa d

hopefuff llyll redudd ce thtt e nunn muu bm er of design

iterations requqq ired to develop devices thtt at

meet patient needs alongside thtt ose of othtt er

key staka eholders,

such as provoo iders anaa d

payaa ers.

Ensuruu ing thtt e

usaba ilitytt of a drdd ug

delivii ery device is

impmm ortanaa t on thtt rhh ee

levels. First, it should

be safeff foff r use anaa d

pose no risk to thtt e

user.rr Second,dd it

should be designed

so thtt e intended user

canaa anaa d will use it

apaa propriatelyll .yy And

fiff nallyll ,yy it should be

designed in a wayaa

thtt at maka es thtt e user

wanaa t to use it. While

thtt e fiff rst of thtt ese is

araa gr uaba lyll thtt e most

crucial, thtt e second anaa d thtt ird will havaa e anaa

impmm ortanaa t impmm act on patient compmm lianaa ce

anaa d,dd thtt erefoff re, clinical outuu comes. What’s’

more, consideration (or lack thtt ereof)ff foff r

thtt e second anaa d thtt ird canaa havaa e anaa

unuu desiraba le impmm act on thtt e fiff rst.

Ultimataa elyll ,yy empmm hasis putuu on each stage

will depend laraa gr elyll on thtt e stage of mataa utt ruu itytt

of thtt e device in quqq estion, including thtt e

compmm etitivii e lanaa dscapaa e, reimbm uruu sementnn ,

regulataa ion, anaa d time in thtt e maraa krr et. For

examaa pmm le, in thtt e diaba etic maraa krr et, insulin

pens havaa e been avaa ailaba le since thtt e earaa lyll 80s

anaa d evolved thtt rhh ough a nunn muu bm er of design

generataa ions, successfuff llyll impmm rovoo ing

usaba ilitytt anaa d pataa ientnn apaa peal. In contnn rtt ast,

single-use auaa tuu o-injn ector devices used to trtt eataa

rhrr eumuu ataa oid araa thtt rhh itis araa e relataa ivii elyll newee to thtt e

F I G U R E  1

Seven capability categories are helpful to measure a person's
capability, or assess the ability level that a device demands in order to
use it (source: www.inclusivedesigntoolkit.com).
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maraa krr et, anaa d thtt e designs less mataa utt ruu e, so thtt ere is

still anaa opportutt nuu itytt to creataa e diffff eff rentnn iataa ion anaa d

impmm rovoo e usaba ilitytt .yy More compmm lex devices

emergr ing todayaa ,yy such as weww araa aba le pumuu pmm s anaa d

electrtt onic delivii ery systems, presentnn more

opportutt nuu ities foff r usage error,rr a key drdd ivii er foff r

thtt e intnn rtt odudd ction of newee regulataa ions.

DON’T HURT ME

By requqq iring compmm anaa ies to trtt ack user

feff edbdd ack anaa d justifyff proposed use error

mitigation apaa proaches, thtt e new stanaa daraa ds

empmm hasize thtt e impmm ortanaa t role usaba ilitytt playaa s in

produdd ct safeff tytt .yy Device manaa unn faff ctutt ruu ers mumm st

apaa plyll huhh muu anaa faff ctors researaa ch at all stages of a

produdd ct’s’ development to prevent risk of injn uruu y

anaa d minimize thtt e potential foff r user error.rr

Additionallyll ,yy thtt ey araa e requqq ired to provoo e howoo

thtt is has been done. This calls foff r rigorous

processes thtt at identifyff potential hazaraa dous

scenaraa ios anaa d use cases, assess thtt e likelihood

anaa d severitytt of thtt ese cases, anaa d putuu

mechanaa isms in place to prevent accidents

anaa d/dd or minimize thtt eir impmm act. This canaa ’t be

done effff eff ctivii elyll withtt outuu a thtt orough

unuu derstanaa ding of thtt e taraa gr et user’s’ trtt aits,

charaa acteristics, anaa d behavaa iors. While thtt is is a

challenge, thtt ere araa e weww ll-estaba lished tools to

help device developers do thtt is.

Context Exploration
ontext expxx loration tools help defiff ne anaa d

unuu derstanaa d taraa gr et user(s) anaa d thtt eir use

envnn ironmnn ents. This will invnn olve task anaa alyll sis

anaa d expxx loration of use scenaraa ios, potential

user errors, anaa d hazaraa ds. Expxx loring capaa aba ilitytt ,yy

including thtt e phyhh sical, cognitivii e, anaa d sensory

bounuu daraa ies of each user profiff le, should also be

a key paraa t of huhh muu anaa faff ctors testing.

User Perspective Exploration
User stutt dydd tools come in a nunn muu bm er of

diffff eff rent foff rms, butuu thtt e aim is to expxx lore

potential use errors anaa d hazaraa ds, user

prefeff rence anaa d instinct, phyhh sical anaa d cognitivii e

demanaa d,dd user perfoff rmanaa ce, anaa d capaa aba ilitytt

bounuu daraa ies, etc. This should include a cross-

section of all potential user tytt pyy es, including

patients, caraa e givii ers, anaa d healthtt profeff ssionals.

As illustrtt ated in Figuruu e 1, capaa aba ilitytt is

measuruu ed on seven diffff eff rent levels: vision,

hearaa ing, thtt inkn ing, commmm umm nuu ication,

locomotion,, reach anaa d strtt etch,, anaa d dexterityytt .yy

While one person’s’ sensory anaa d

commmm umm nuu ications capaa aba ilities mayaa be

considered high, thtt eir phyhh sical capaa aba ilities

mmaayyaaa bbee lloowwooo .ww TThhee iimmppmmm oorrttaannaaa ccee ooff eeaacchh

capaa aba ilitytt level will depend on thtt e device thtt at

person is expxx ected to use.

Justification & Documentation
All FDADD documuu entation nowoo needs to

include anaa expxx lanaa ation of thtt e compmm anaa ynn ’s’ planaa

foff r manaa aging anaa d mitigating possible risks.

There araa e manaa ynn tools to addrdd ess thtt is

requqq irement. A single documuu ent apaa proach to

tag anaa d trtt ace all potential usaba ilitytt issues is

perhrr apaa s amaa ongst thtt e best. Regaraa dless of

foff rmat, compmm anaa ies will need to justifyff thtt eir

device decisions frff om thtt e perspectivii e of thtt e

user.rr In thtt e past, thtt e FDADD mayaa havaa e accepted

a design goal thtt at “80% of users mumm st be aba le

to open thtt e device fiff rst time,” thtt ey nowoo wanaa t

to knkk owoo more aba outuu thtt e 20% thtt at couldndd ’t -

whww at thtt ey did,dd whww yhh thtt ey did it, anaa d whww at is thtt e

resulting safeff tytt risk. A planaa to mitigate or

contrtt ol expxx ected or actutt al usage error will

also be requqq ired.

I CAN (AND WILL) USE IT

Produdd ct safeff tytt is a minimumm muu requqq irement

foff r anaa ynn medical device, butuu even a safeff

produdd ct will be rendered ineffff eff ctivii e if

intended users canaa ’t operate it properlyll or

choose not to use it. If thtt e effff eff ctivii e delivii ery of

thtt e drdd ug depends on thtt e proper (not just safeff )

use of thtt e device, thtt en device developers mumm st

adopt inclusivii e design principles to gain

thtt orough unuu derstanaa ding of thtt e usage drdd ivii ers

anaa d baraa riers. ToTT do thtt is, it’s’ impmm ortanaa t not to

maka e assumuu pmm tions aba outuu laraa gr e patient groupuu s.

For examaa pmm le, whww ile diaba etes does affff eff ct a 29
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F I G U R E  2

As an inhaler’s resistance to airflow decreases, so does the comfort factor for the patient.
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atient’s’ eyesight, whww ich should be taka en into

accounuu t whww en designing anaa insulin pen thtt at

requqq ires thtt e user to read a displayaa ,yy it’s’ also

impmm ortanaa t to recognize thtt at diaba etes affff eff cts a

broad ranaa ge of thtt e population (younuu g anaa d old,dd

activii e anaa d frff agile, etc), subu sets of whww ich will

displayaa diffff eff rent capaa aba ilities anaa d behavaa iors.

A person’s’ aba ilitytt to operate a device will

depend on his or her cognitivii e, sensory,yy anaa d

motor skills: if a device intended foff r use by a

patient population knkk owoo n to havaa e poor grip

requqq ires a sharaa p twtt ist to fuff nuu ction anaa d delivii er

thtt e drdd ug, it is unuu likelyll to be effff eff ctivii e.

Even if phyhh siological faff ctors don’t

prevent a patient frff om using a device, thtt ey

mayaa affff eff ct thtt e perfoff rmanaa ce of thtt at device or

thtt e patient’s’ motivii ation to use it. For examaa pmm le,

drdd y powoo der inhn alers foff r thtt e trtt eatmtt ent of

asthtt mhh a anaa d chrhh onic obstrtt uctivii e pulmonaraa y

disease relyll on thtt e user’s’ lunuu g capaa aba ilitytt to

disperse anaa d aerosolize thtt e drdd ug anaa d trtt anaa sport

it to thtt e lunuu gs. Researaa ch has showoo n thtt at even a

healthtt yhh person’s’ lunuu g charaa acteristics varaa y

greatlyll withtt age anaa d height, meanaa ing anaa

inhnn aler designed foff r adudd lts will not be as

effff eff ctivii e or as comfoff rtaba le to use foff r childrdd en.

If a device is unuu comfoff rtaba le or unuu nnn atutt ruu al to

use, it will be diffff iff cult to ensuruu e compmm lianaa ce.

Patients’ aba ilitytt to remembm er to

admdd inister thtt eir drdd ug is also anaa impmm ortanaa t

faff ctor to consider whww en designing a drdd ug

delivii ery device. WiWW thtt thtt is in mind,dd continunn ous

infuff sion devices araa e being developed thtt at

redudd ce thtt e frff equqq ency withtt whww ich patients need

to admdd inister thtt eir owoo n trtt eatmtt ent. In thtt is case,

it’s’ crucial to fiff nd thtt e right balanaa ce betwtt eww en

redudd cing thtt e buruu den on a patient’s’ dailyll lifeff

anaa d maka ing thtt e trtt eatmtt ent so unuu obtrtt usivii e, thtt e

patient could foff rgr et altogethtt er.rr Reminder

mechanaa isms canaa also be built into devices, butuu

canaa actutt allyll havaa e a demotivii ating effff eff ct as thtt ey

serve to remind thtt e patient aba outuu thtt eir disease.

One solutuu ion is to integrate reminders into thtt e

user’s’ normal envnn ironmnn ent. For examaa pmm le, if

people araa e accustomed to receivii ing reminders

foff r othtt er dailyll tasks via thtt eir smaraa t phones, thtt e

addition of a reminder to admdd inister thtt e

trtt eatmtt ent mayaa meanaa thtt e user is less likelyll to

feff el aba normal. Similaraa lyll ,yy technhh ology canaa be

used to monitor a patient’s’ use of a device,

assisting withtt feff edbdd ack anaa d ensuruu ing compmm lianaa t

use. Howoo eww ver,rr thtt e level of technhh ology

integrated into a device should depend on thtt e

capaa aba ilities anaa d atttt itutt des of thtt e user base;

whww ile technhh ology mayaa encouruu age younuu ger

patients to compmm lyll ,yy it mayaa actutt allyll discouruu age

older generations less comfoff rtaba le using

technhh ology anaa d waraa y of relyll ing on it.

Consideration should be givii en to howoo mumm ch of

thtt e device’s’ operation anaa d feff edbdd ack

mechanaa isms araa e dependent on technhh ology

versus user inpnn utuu .

I WANT TO USE IT

Being willing anaa d aba le to use a drdd ug

delivii ery device effff eff ctivii elyll is one thtt ing, butuu

wanaa ting to do so is anaa othtt er matttt er.rr The

powoo eww rfuff l combm ination of good usaba ilitytt anaa d

design of a device canaa havaa e anaa impmm ortanaa t

impmm act on consumuu er motivii ation anaa d canaa be a

key maraa krr et diffff eff rentiator foff r drdd ugs in matutt ruu e

maraa krr ets whww ere thtt e drdd ug anaa d foff rmumm lation

patents havaa e expxx ired. Not onlyll canaa it impmm araa t

branaa d loyoo altytt amaa ongst patients anaa d provoo iders,

butuu most impmm ortanaa tlyll ,yy it canaa havaa e a maja or

impmm act on user compmm lianaa ce anaa d,dd thtt erefoff re,

clinical outuu comes.

Rathtt er thtt anaa foff cusing on branaa d identitytt as

a meanaa s to maintain consumuu er loyoo altytt ,yy device

manaa unn faff ctutt ruu ers woww uld do weww ll to removoo e

baraa riers to use by foff cusing on thtt e taraa gr et users’

lifeff stytt les anaa d prefeff rences. By designing

devices thtt at blend in withtt a person’s’ lifeff stytt le,

thtt ey araa e less likelyll to be embm araa rassed or

reluctanaa t to use it. Maraa krr et segmentation is

thtt erefoff re crucial: a diaba etic whww o needs to taka e

medication whww ile at a restauaa ruu anaa t might wanaa t

somethtt ing discreet, faff st, anaa d executuu aba le withtt

one hanaa d withtt outuu looking; othtt er users mayaa

wanaa t a rugged,dd sportytt device or one thtt at is

business-like or more stytt le conscious; othtt ers
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Disposable insulin pens - a non-medical look to be more discreet, more desirable, and easy to use.
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mayaa havaa e no regaraa d foff r stytt le anaa d prefeff r a

device thtt at is solelyll easy foff r thtt em to use.

Childrdd en araa e anaa impmm ortanaa t maraa krr et segment too,

paraa ticularaa lyll foff r conditions such as asthtt mhh a anaa d

diaba etes. For thtt is groupuu , motivii ation to use a

device canaa be encouruu aged by intrtt odudd cing anaa

element of fuff nuu or rewaraa d. For examaa ppmm le,, anaa

inhn aler device mayaa be confiff guruu ed to maka e a

fuff nuu noise whww en thtt e child inhn ales correctlyll or,rr

distinct frff om thtt e device itself,ff thtt e child could

be rewaraa ded withtt anaa electrtt onic gamaa e to playaa

each time a dose is correctlyll admdd inistered at

thtt e right time.

Medical device manaa unn faff ctutt ruu ers canaa learaa n a

thtt ing or twtt oww frff om thtt e consumuu er indudd strtt y in

thtt is regaraa d butuu mumm st also consider thtt e impmm act

thtt at stytt le anaa d discretion could havaa e on

practicalitytt .yy For examaa pmm le, withtt some auaa tuu o-

injn ectors, it canaa be haraa d foff r a user to

distinguish thtt e needleshield at one end of thtt e

device frff om thtt e actutt ation butuu ttt on at thtt e othtt er.rr

This has been knkk owoo n to cauaa se some patients to

injn ect into thtt eir thtt uhh muu bm becauaa se thtt ey hold thtt e

device thtt e wrong wayaa .yy

Sensible cues araa e crucial; whww ile thtt ere mayaa

be a desire to hide thtt e faff ct thtt ere’s’ a needle foff r

aesthtt etic anaa d social reasons, thtt ere araa e wayaa s of

doing so thtt at will maintain thtt e safeff tytt of thtt e

device: it’s’ impmm ortanaa t to maka e suruu e people araa e

awaa araa e of thtt e presence of a needle, so thtt at steps

canaa be taka en to ensuruu e safeff tytt of thtt e user anaa d

thtt ose araa ounuu d thtt em.

SEIZING THE OPPORTUNITY

The impmm ortanaa ce of huhh muu anaa faff ctors is

evident; not onlyll is consideration at every

stage of thtt e produdd ct lifeff cycle nowoo a regulatory

requqq irement, butuu it is also good design

practice. Ensuruu ing a produdd ct’s’ usaba ilitytt canaa be

challenging becauaa se so manaa ynn huhh muu anaa faff ctors

interact anaa d conflff ict withtt one anaa othtt er,rr butuu it

should also be vieweww d as anaa opportutt nuu itytt foff r

pharaa maceutuu ical compmm anaa ies strtt ivii ing to provoo e

compmm araa ativii e effff eff ctivii eness.

Emergr ing technhh ologies will havaa e anaa

impmm ortanaa t role to playaa as pharaa maceutuu ical anaa d

medical device compmm anaa ies seek to impmm rovoo e thtt e

usaba ilitytt of thtt eir produdd cts. Innnn ovoo ating araa ounuu d

thtt e imppmm rovoo ed use of existingg drdd uggs caraa ries

mumm ch lowoo eww r R&D costs thtt anaa developing new

molecules anaa d also eliminates thtt e commmm ercial

anaa d patient risks associated withtt lauaa nuu ching a

new drdd ug. Advdd anaa ces in technhh ology araa e alreadydd

leading to thtt e development of new delivii ery

apaa proaches anaa d technhh ology-drdd ivii en

impmm rovoo ements of existing drdd ug delivii ery

devices, such as thtt e aba ilitytt to develop smaller,rr

more discreet produdd cts. The technhh ology thtt at

more anaa d more of us alreadydd havaa e in ouruu

pockets is also anaa opportutt nuu itytt foff r

pharaa maceutuu ical compmm anaa ies to seize: foff r

examaa pmm le, smaraa t phone apaa ps canaa be developed

to help patients manaa age conditions anaa d

impmm rovoo e compmm lianaa ce.

While thtt e most impmm ortanaa t consideration

foff r anaa ynn pharaa maceutuu ical compmm anaa ynn developing a

drdd ug delivii ery device is “don’t huhh ruu t me,” thtt e

new stanaa daraa ds also bring a requqq irement to

unuu derstanaa d users anaa d user scenaraa ios. Althtt ough

thtt is is a challenge, it’s’ a huhh ge opportutt nuu itytt to

impmm rovoo e user compmm lianaa ce anaa d redudd ce thtt e total

cost of trtt eatmtt ent foff r manaa ynn chrhh onic conditions

thtt rhh ough a redudd ction in wasted drdd ugs anaa d

missed opportutt nuu ities to prevent a patient’s’

condition frff om deteriorating.

Time will tell if thtt e new stanaa daraa ds canaa

reallyll supuu port a drdd ivii e to impmm rovoo e usaba ilitytt anaa d

compmm lianaa ce, butuu thtt ey do offff eff r a positivii e step in

thtt e right direction. They should be embm edded

in pharaa ma compmm anaa ies’ development processes

in order to, at thtt e very least, meet manaa datory

requqq irements. Butuu ideallyll ,yy compmm anaa ies will see

thtt e benefiff ts in going beyond thtt is basic

regulatory need anaa d strtt ivii e to develop devices

thtt at canaa apaa peal to thtt e user on all thtt rhh ee

usaba ilitytt levels outuu lined in thtt is discussion.
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CURRENT TREATMENT 
METHODS

Diaba etes is a chrhh onic disease thtt at is

diffff iff cult to manaa age, requqq iring effff off rt frff om

bothtt thtt e patients anaa d thtt eir phyhh sicianaa s.

Medications foff r diaba etes come in varaa ious

classes, some of whww ich araa e admdd inistered

orallyll whww ile othtt ers requqq ire injn ection.

Injn ectaba le insulin is, anaa d will remain, thtt e

cornerstone thtt erapaa y foff r diaba etes. Howoo eww ver,rr

foff r injn ectaba les, thtt e noncompmm lianaa ce rate is

paraa ticularaa lyll high. When compmm araa ed to oral

anaa d inhnn aled modes of delivii ery,yy thtt e

injn ectaba le routu e canaa be compmm licated,dd

expxx ensivii e, unuu comfoff rtaba le, anaa d

inconvnn enient.

When insulin thtt erapaa y was fiff rst

intrtt odudd ced,dd onlyll short-acting insulins thtt at

had to be injn ected thtt rhh ee to foff uruu times a dayaa

weww re avaa ailaba le. Subu sequqq entlyll ,yy thtt e

intrtt odudd ction of long-acting insulins

redudd ced thtt e nunn muu bm er of dailyll injn ections

requqq ired to araa ounuu d one or twtt oww . Despite

advdd anaa ces in diaba etes trtt eatmtt ent, effff eff ctivii e

disease manaa agement remains a challenge.

In response to thtt e rising demanaa d frff om

patients, phyhh sicianaa s, anaa d manaa aged caraa e

provoo iders foff r cost-effff eff ctivii e injn ectaba le

delivii ery modes thtt at impmm rovoo e self-ff

admdd inistrtt ation, compmm lianaa ce, anaa d safeff tytt ,yy

manaa unn faff ctutt ruu ers araa e movoo ing awaa ayaa frff om

trtt aditional vial-disposaba le syringes anaa d

towoo araa d self-ff injn ectaba le, prefiff lled syringe

pens.

Prefiff lled syringe pens maka e

injn ectaba le medications safeff r anaa d easier to

use. Containing anaa exact dose of

medication anaa d a fiff xed needle, using a

produdd ct packaged in a prefiff lled syringe

tytt pyy icallyll invnn olves nothtt ing more thtt anaa

removoo ing thtt e syringe’s packaging anaa d

Diabetes Management: Injecting the
End-User’s Perspective
By: Mistytt Hughes, Industryrr Analyll st, Pharmaceuticals & Biotechnology,yy Frost & Sullivan

INTRODUCTION

Around the world, birth rates are rising and people are living longer. At the same time, people are exercising less and eating

less healthy foods in greater quantities than ever before. The result: the total number of people in the world with diabetes is

spiraling out of control. The number of people suffering from diabetes globally is expected to double throughout the next 20 years,

skyrocketing to 366 million by 2030, according to the World Health Organization (WHO). According to the American Diabetes

Association, 8% of Americans (23.6 million) have diabetes, and 1.6 million new cases are diagnosed each year. As such, companies

in the pharmaceutical industry are hard at work to cash in and capture share in this booming market.

Although the cause of diabetes is not fully understood, it is thought that both genetics and environmental factors, such as

obesity and lack of exercise, play a significant role in developing the disease. There are two main types of diabetes, type 1 and

type 2. Type 1 diabetics comprise around 10% of the diabetic population. They produce little to no insulin due to the autoimmune

destruction of the insulin-producing cells in the pancreas and are dependent on insulin injections in order to survive.  

Although type 1 diabetics rely strongly on insulin injections, the type 2 patient population comprises 90% of diagnosed

diabetics globally, roughly one-third of which depend on insulin for controlling blood glucose levels. Many type 2 diabetics are

obese, which adversely affects insulin’s ability to work. While they are able to produce insulin, their cells are unable to respond to

it. The use of insulin is increasing among this patient population as oral agents fail to get patients to goal (HbA1c less than 7%)

and insulin becomes easier to administer.

In either case, the inability of glucose to move into the cells results in elevated blood glucose levels which, over time, can

cause serious complications, such as organ damage involving the nervous system, kidneys, eyes, and cardiovascular system.
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injn ecting. By essentiallyll eliminating thtt e tedious

steps thtt at araa e requqq ired befoff re using a drdd ug in a

vial, paraa enteral packaging innnn ovoo ations like

thtt ese havaa e helped phyhh sicianaa s tackle tough

compmm lianaa ce baraa riers thtt ey faff ce withtt patients on

injn ectaba le drdd ug regimens.

For drdd ugs thtt at requqq ire a subu cutuu anaa eous

injn ection, anaa injn ection pen canaa be a more

accuruu ate anaa d convnn enient delivii ery system of

insulin into a diaba etic’s bloodstrtt eamaa . There araa e

a varaa ietytt of insulin injn ection pens on thtt e

maraa krr et foff r diaba etic patients, including

disposaba le anaa d dudd ruu aba le pens. The disposaba le

pens need to be replaced once thtt e insulin

caraa trtt idge is empmm tied,dd anaa d thtt e dudd ruu aba le pens use

replaceaba le insulin caraa trtt idges.

PATIENT FEEDBACK ON INSULIN
INJECTION PENS

The maraa krr et’s acceptanaa ce of prefiff lled

syringes has growoo n thtt rhh oughoutuu thtt e past decade,

fuff ruu thtt er encouruu aging pharaa maceutuu ical compmm anaa ies

to empmm loyoo thtt em as a meanaa s to extend produdd ct

lifeff cycles anaa d diffff eff rentiate existing anaa d new

produdd cts frff om thtt e compmm etition. As paraa t of thtt e

Frost & Sullivii anaa customer researaa ch suruu vey

titled 2010 US TyTT pyy e 2 Diaba etes Patients’

Choice: AwAA araa eness, Usage, anaa d Prefeff rences of

Insulin Injn ection Pens, 1,002 adudd lt tytt pyy e 2

diaba etes patients whww o use insulin injn ection pens

to regulate thtt eir disease weww re suruu veyed to

assess thtt eir awaa araa eness of insulin injn ection pen

branaa ds anaa d measuruu e curuu rent usage of insulin

injn ection pens (Figuruu e 1).

Prefiff lled injn ection pens araa e used anaa d

prefeff rred by nearaa lyll all respondents, withtt thtt e

maja oritytt reporting thtt ey use prefiff lled injn ection

pens thtt at araa e entirelyll disposaba le. It apaa pearaa s thtt at

prefiff lled injn ection pens in general mayaa be

prefeff rred as patients no longer need to woww rry

aba outuu refiff lling thtt em. The maja oritytt of patients

suruu veyed use injn ection pens to self-ff admdd inister

insulin once to twtt ice a dayaa ,yy anaa d onlyll a small

proportion of respondents reported thtt at thtt eir

insulin is admdd inistered by someone else in thtt e

household. For patients withtt busy lifeff stytt les, a

pen prefiff lled withtt insulin is simpmm lyll more

convnn enient to use. And whww en thtt e insulin

caraa trtt idge or reservoir is empmm tytt ,yy thtt e entire unuu it is

discaraa ded (Figuruu e 2).

As paraa t of thtt e suruu vey,yy paraa ticipanaa ts weww re

also quqq eried to determine thtt e impmm ortanaa ce of

feff atutt ruu es/atttt rtt ibutuu es of insulin injn ection pens, anaa d

to anaa alyll ze diffff eff rences anaa d prefeff rences amaa ong

insulin injn ection pen branaa ds.

The laraa gr est proportion of respondents

cited thtt ey weww re most satisfiff ed withtt thtt e

Novoo oPen JuJJ nuu ior (N(( ovoo o Nordisk) anaa d thtt e Lanaa tutt s

SoloSTATT R pens (sanaa ofiff -avaa entis). The Novoo oPen

JuJJ nuu ior injn ection pen branaa d receivii ed thtt e laraa gr est

proportion of “most satisfiff ed” ratings, owoo ing to

thtt e patients’ perception thtt at it is easiest to self

admdd inister.rr It isn’t suruu prising thtt is is thtt e most

impmm ortanaa t reason foff r satisfaff ction withtt thtt is

branaa d,dd as most tytt pyy e 2 diaba etic patients reported

thtt at thtt ey admdd inister thtt e insulin to thtt emselves.

As thtt e branaa d thtt at most respondents cited

thtt ey curuu rentlyll use, thtt e Lanaa tutt s SoloSTATT R

injn ection pen receivii ed signififf canaa tlyll more

nunn muu bm er-one ranaa kn ings as its nearaa est compmm etitor

foff r thtt e “easiest-to-read results” category.yy The
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Lanaa tutt s SoloSTATT R is also perceivii ed by thtt e

laraa gr est nunn muu bm er of respondents as being thtt e

easiest-to-assembm le anaa d easiest-to-hold

injn ection pen. Lanaa tutt s has become thtt e basal

insulin of choice foff r tytt pyy e 1 diaba etics anaa d thtt e

dominanaa t add-on thtt erapaa y foff r tytt pyy e 2 patients

thtt at havaa e faff iled on oral anaa ti-diaba etic agents.

Lanaa tutt s is thtt e leading branaa ded insulin in thtt e US,

paraa tlyll dudd e to thtt e SoloSTATT R pen. A maja or

growoo thtt drdd ivii er foff r thtt e Lanaa tutt s frff anaa chise,

SoloSTATT R is a prefiff lled disposaba le pen thtt at

allowoo s patients to admdd inister doses ranaa ging

frff om one upuu to 80 unuu its in a single injn ection.

Easy push-butuu ttt on, pen memory,yy anaa d safeff tytt

interlock mechanaa ism araa e thtt e top feff atutt ruu es most

commmm onlyll recalled amaa ong curuu rent insulin

injn ection pens users suruu veyed. Aside frff om

being thtt e highest rated feff atutt ruu e, easy push-

butuu ttt on injn ection is also thtt e highest rated reason

foff r patients to switch to anaa othtt er injn ection pen

branaa d if thtt eir curuu rent branaa d does not include

thtt is feff atutt ruu e. Givii en thtt at bothtt easy push-butuu ttt ons

anaa d pen memory araa e amaa ong thtt e top reasons foff r

patients to switch to anaa othtt er branaa d,dd branaa ds

looking to compmm ete mumm st havaa e at least thtt ese

twtt oww feff atutt ruu es in thtt eir produdd ct (Figuruu e 3).

INJECTABLE INSULIN PENS:
GROWING, VALUE-ADDED 

MARKET

Prefiff lled injn ectaba le insulin pens represent

a growoo ing, value-added maraa krr et. Howoo eww ver,rr

commmm ercial advdd anaa tages araa e key to a produdd ct’s

success. Medicines withtt in thtt erapaa eutuu ic

categories araa e increasinglyll haraa d to diffff eff rentiate,

maka ing maraa krr et conditions diffff iff cult foff r indudd strtt y

paraa ticipanaa ts. Feedbdd ack frff om patients anaa d

phyhh sicianaa s on faff ctors such as perception,

desired atttt rtt ibutuu es, compmm lianaa ce, anaa d drdd ivii ers of

adoption/nn n// on-adoption foff r diffff eff rent insulin

injn ection pens is valuaba le to compmm anaa ies

developing or seeking to increase patient

awaa araa eness anaa d utuu ilization of thtt eir produdd ct. This

could yield anaa edudd cation opportutt nuu itytt to

developers if produdd ct benefiff ts canaa be trtt anaa slated

to thtt e patient.

FoFF r morerr inii fn off rmrr atitt oii n on thtt isii and othtt er

rerr lell vavv nt tott po icii s,s plell ase visii itii FrFF orr st & SuSS llll ill vii avv n at

www.ww f. rff orr st.tt com.
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VIASKIN TECHNOLOGY

picutuu anaa eous immmm umm nuu othtt erapaa y

(EPIT) has thtt e signififf canaa t advdd anaa tage of

being compmm letelyll non-invnn asivii e, withtt

allergr ens remaining on thtt e epidermal side

of thtt e basement membm ranaa e thtt at separaa ates

thtt e epidermis frff om thtt e dermis. As a

result, frff ee allergr ens canaa nnn ot reach thtt e

bloodstrtt eamaa , avaa oiding thtt e risk of

trtt iggering anaa apaa hyhh lactic reaction. The

VIASKIN epicutuu anaa eous delivii ery system

includes a condensation chamaa bm er as a key

compmm onent to delivii er proteins to thtt e

epidermis. This condensation chamaa bm er

achieves bothtt solubu ilization of thtt e

proteins to be released foff r a direct contact

to anaa d hyhh drdd ation of thtt e skin in order to

faff cilitate thtt e delivii ery thtt rhh ough thtt e strtt atutt muu

corneumuu to thtt e epidermis.

DBV TeTT chnhh ologies has developed anaa

Viaskin®: Epicutaneous Immunotherapy for
Treating Food Allergies
By: Lucie Mondoulet, PhD; Nathalie Donne, MSc; Pierre-Henri Benhamou, MD

INTRODUCTION

The worldwide incidence of allergy is growing, and food allergies represent the segment in which life can be directly

threatened - but no therapeutic treatment is available. Food allergy affects as many as 5% of children and up to 4% of the

adult population in North America.1 Studies in the United Kingdom and North America focusing on peanut allergies indicate

that prevalence rates in children have increased, essentially doubling, and exceed 1% in school-age children. A 2008 Centers

for Disease Control and Prevention report indicated an 18% increase in childhood food allergy from 1997 to 2007, with an

estimated 3.9% of children currently affected. Peanut allergy is one of the leading causes of fatal and life-threatening

reactions to food, making peanut allergy a major health concern worldwide, especially in developed countries with rising

prevalence throughout the past decade. 

Until now, avoidance of the culprit food has been the primary acceptable solution. Immunotherapy (IT) is recognized by

the World Health Organization as the gold standard treatment for IgE-mediated allergy, yet it has rarely been used in food

allergy throughout the past decades, owing to safety concerns, mainly regarding the risk of systemic reactions. 

Despite the promising results reported with subcutaneous and oral IT, safety and liability concerns prohibit the use of

these methods in daily practice. A novel technology combining safety and efficacy is desperately needed by food allergists

and patients. 

DBV Technologies is a leader in food allergy diagnosis and treatment solutions. Its product portfolio boasts

groundbreaking products like the non-invasive VIASKIN® patented delivery system. The genius of VIASKIN lies in its

ingenious method of antigen delivery. The original method developed and patented by DBV Technologies consists of the

administration of allergens onto intact skin using its VIASKIN epicutaneous delivery system.

F I G U R E  1

VIASKIN®
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electrtt osprayaa deposit technhh ology,yy a process thtt at

tutt ruu ns liquqq id foff rmumm las into drdd y precision

deposits. Nanaa ometrtt ic drdd oplets of allergr ens araa e

deposed thtt rhh ough anaa electrtt ic fiff eld on anaa

electrtt icallyll condudd ctivii e backing made by a

gold- or titanaa iumuu -coated PET membm ranaa e.

VIASKIN thtt uhh s is capaa aba le of delivii ering a

perfeff ctlyll contrtt olled amaa ounuu t of allergr ens on

thtt e suruu faff ce of thtt e skin. When it is apaa plied on

thtt e skin, VIASKIN enhn anaa ces anaa intensivii e

perspiration, thtt uhh s provoo oking a dilutuu ion of thtt e

allergr en anaa d faff vaa oring thtt e diffff uff sion of thtt e

proteins in thtt e supuu erfiff cial layaa ers of thtt e

strtt atutt muu corneumuu , thtt anaa knn s to thtt e hyhh pyy er-

hyhh drdd ation of thtt e supuu erfiff cial layaa ers of thtt e

strtt atutt muu corneumuu thtt at camaa e into contact withtt

Lanaa gerhrr anaa s cells.

MECHANISM OF ACTION

The originalitytt of epicutuu anaa eous

immmm umm nuu othtt erapaa ypp using VIASKIKK NII is thtt e

mechanaa ism of allergr en delivii ery thtt rhh ough intnn act

skin. The main fuff nuu ction of thtt e skin is to foff rm

a baraa rier betwtt eww en thtt e external hostile

envnn ironmnn entnn anaa d thtt e intnn ernal milieu of thtt e

host, unuu derlyll ing thtt e impmm ortanaa ce of maintnn aining

thtt e intnn egritytt of thtt e diffff eff rentnn layaa ers of thtt e skin.

When apaa plied ontnn o intnn act skin, VIASKIKK NII

preserves its araa chitectutt ruu e, including thtt e more

supuu erfiff cial layaa ers. Expxx erimentnn s withtt laba eled

anaa tnn igens (Ags) in trtt anaa sdermal in vitrtt o models

havaa e showoo nww thtt ataa it allowoo s nataa ivii e proteins to

concentnn rtt ataa e inside thtt e strtt ataa utt muu corneumuu withtt in

thtt e vicinitytt of immmm umm nuu ological cells, withtt outuu

passage thtt rhh ough thtt e skin.2

Recent stutt dies pubu lished by DBV’s

researaa ch teamaa havaa e clearaa lyll demonstrtt ated thtt at

allergr en is capaa tutt ruu ed by a highlyll specialized

population of cells: dendrdd itic cells anaa d

Lanaa gheranaa s cells.3 Aftff er capaa tutt ruu e of allergr en in

thtt e epidermis, thtt ese cells migrated thtt rhh ough

thtt e dermis towoo araa d affff eff rent lyll mpmm h nodes,

whww ere thtt ey indudd ce thtt e activii ation anaa d

modudd lation of adapaa tivii e immmm umm nuu e responses.

Furuu thtt ermore, repeated apaa plications dowoo n-

modudd late thtt e local eosinophil recruitmtt ent

aftff er OVOO AVV expxx osition anaa d decrease systemic

allergr en-specififf c immmm umm nuu e responses whww ile

increasing regulatory T cells (TrTT egs). The

aba unuu danaa ce of thtt ese immmm umm nuu e cells maka es thtt e

skin ideal foff r immmm umm nuu othtt erapaa eutuu ic apaa proaches.

The epicutuu anaa eous expxx osuruu e is non-invnn asivii e,

anaa d thtt e allergr en does not enter thtt e

bloodstrtt eamaa , thtt ereby signififf canaa tlyll redudd cing

thtt e risk of indudd cing anaa apaa hyhh laxis.

SAFETY & EFFICACY

Preclinical Data on Safety
The safeff tytt of epicutuu anaa eous

immmm umm nuu othtt erapaa y is a maja or concern in thtt e

fiff eld of foff od allergr y.yy This issue was addrdd essed

in a model of guinea pigs sensitized to peanaa unn tuu

proteins. Guinea pigs araa e very sensitivii e to

challenge anaa d develop clinical sympmm toms to

thtt ose observed in huhh muu anaa s. Sensitized guinea

pigs, trtt eated epicutuu anaa eouslyll withtt a lethtt al dose

(defiff ned by ivii admdd inistrtt ation) of peanaa unn tuu

proteins, did not exhibit anaa ynn systemic

reactions dudd ruu ing thtt e 3 monthtt s of epicutuu anaa eous

trtt eatmtt ent. No local or systemic clinical signs

othtt er thtt anaa thtt e local cutuu anaa eous reactions weww re

reported thtt rhh oughoutuu thtt e couruu se of trtt eatmtt ent,

suggesting thtt e safeff tytt of thtt e epicutuu anaa eous

repeated apaa plications of potentiallyll lethtt al

doses of peanaa unn tuu proteins using thtt e VIASKIN.
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F I G U R E  3

Efficacy Data
Measurement of specific IgE expressed in micrograms/ml. D45 = values obtained at the
end of sensitization phase (before immunotherapy); D105 = values obtained at the end of
the immunotherapy.The groups were EPIT (epicutaneously treated mice), sham (sham-
treated mice), and naive (naive mice). Data are presented as means ± SEM for each group
of 20 mice. Ns non-significant, * p < 0.05 and *** p < 0.001.

F I G U R E  2

No Diffuse Passage of Allergen Into Dermis After 48 Hours
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Preclinical Data on Efficacy
The effff iff cacy of epicutuu anaa eous

immmm umm nuu othtt erapaa y was evaluated in validated

models of mice sensitized to varaa ious allergr ens

(ovoo albumuu in, pollen, house dudd st mites, anaa d

peanaa unn tuu ).4,5 The epicutuu anaa eous trtt eatmtt ent was

compmm araa ed to thtt e subu cutuu anaa eous one, thtt e gold

stanaa daraa d foff r thtt e specififf c immmm umm nuu othtt erapaa y in

allergr y.yy At thtt e end of thtt e trtt eatmtt ent, a shiftff in

thtt e serological profiff le of mice was indudd ced

frff om a Th2 profiff le to a more balanaa ced

Th1/Th2 profiff le withtt a signififf canaa t decrease of

specififf c IgE anaa d a signififf canaa t increase of

specififf c IgG2a. A noted impmm rovoo ement of thtt e

bronchial hyhh pyy erreactivii itytt was also observed

foff r trtt eated mice as measuruu ed by a non-

invnn asivii e methtt od (thtt e whww ole-bodydd

plethtt yhh smograpaa hyhh ) anaa d anaa invnn asivii e one (thtt e

resistanaa ce-compmm lianaa ce). The switch frff om a

Th2 to a Th1 response was also observed in

thtt e serological anaa alyll ses of specififf c IgE anaa d

IgG2a. As a consequqq ence, EPIT indudd ces

regulatory T cells thtt at canaa dowoo n-regulate thtt e

allergr ic responses. In thtt e stutt dydd of thtt e effff iff cacy

of EPIT in a model of mice sensitized to

peanaa unn tuu s, weww havaa e also showoo n thtt at thtt e

epicutuu anaa eous trtt eatmtt ent indudd ced a decrease of

anaa apaa hyhh lactic reactions by measuruu ing thtt e

decrease of histamaa ine release aftff er anaa oral

challenge foff r sensitized mice trtt eated withtt

VIASKIN.5 All thtt e data in mumm ruu ine models

suggest thtt at EPIT mayaa represent anaa

alternativii e to thtt e subu cutuu anaa eous routuu e of

admdd inistrtt ation foff r thtt e trtt eatmtt ent of allergr ies.

Clinical Proof-of-Concept
A pilot stutt dydd condudd cted in twtt oww French

pediatrtt ic unuu its (CHU Nanaa tes, Hôpital Saint

ViVV ncent de Pauaa l, Paraa is) evaluated thtt e safeff tytt

anaa d acceptaba ilitytt of thtt e epicutuu anaa eous

immmm umm nuu othtt erapaa y using VIASKIN in cowoo ’s

milk allergr ic childrdd en.6

This doubu le-blind,dd placebo-contrtt olled

stutt dydd enrnn olled childrdd en frff om 3 monthtt s to 15

yearaa s of age withtt a history of systemic

sympmm toms related to milk ingestion anaa d

unuu aba le to tolerate more thtt anaa 10 ml of milk.

TrTT eatmtt ent was weww ll accepted by thtt e patients.

No child interrupuu ted trtt eatmtt ent becauaa se of anaa

AE, anaa d none receivii ed epinephrhh ine or was

admdd itttt ed to thtt e emergr ency room or hospital.

EPIT trtt eatmtt ent tended to increase thtt e

amaa ounuu t of milk thtt e childrdd en weww re aba le to

tolerate. Thuhh s, thtt e amaa ounuu t of milk thtt ey weww re

aba le to drdd inknn withtt outuu showoo ing clinical

sympmm toms was signififf canaa tlyll increased dudd ruu ing

trtt eatmtt ent frff om baseline 1.77 ± 2.98 mL anaa d

increased fuff ruu thtt er aftff er 3 monthtt s of activii e

trtt eatmtt ent to 23.61 ± 28.61 mL at D90 (p =

0.18). In thtt e placebo groupuu , patients weww re not

impmm rovoo ed (frff om 4.36 ± 5.87 mL at D0 to 5.44

± 5.88 mL at D90). The meanaa value of thtt e

increase of tolerated milk aftff er 3 monthtt s of

trtt eatmtt ent was 12-foff ld thtt e initial value in thtt e

activii e groupuu versus 8% in thtt e placebo groupuu

(p = 0.13).

VIASKIN PEANUT

DBV TeTT chnhh ologies is curuu rentlyll aiming to

develop a maraa krr et-fiff rst, peanaa unn tuu desensitization

trtt eatmtt ent. Clinical trtt ials of VIASKIN Peanaa unn tuu

Epicutuu anaa eous Immmm umm nuu othtt erapaa y technhh ology

havaa e alreadydd begunuu . As more thtt anaa 3 million

people suffff eff r frff om peanaa unn tuu allergr y,yy VIASKIN

Peanaa unn tuu is expxx ected to fiff ll a signififf canaa t unuu mnn et

medical need anaa d be enthtt uhh siasticallyll

supuu ported by allergr ists in Euruu ope anaa d thtt e US.

DBV is curuu rentlyll invnn olved in several clinical

stutt dies in thtt e US anaa d Euruu ope withtt thtt e peanaa unn tuu -

specififf c immmm umm nuu othtt erapaa y.yy A Phase Ib clinical

stutt dydd of VIASKIN Peanaa unn tuu sponsored by DBV

TeTT chnhh ologies is unuu derwrr ayaa at fiff vii e centers in

thtt e US: Dukuu e Univii ersitytt Medical Center,rr

National Jewish Medical Researaa ch Center,rr

Arkrr anaa sas Hospital, CRI WoWW rldwdd ide, anaa d

Aspen Clinical Researaa ch. A laraa gr e stutt dydd of

effff iff cacy is planaa nnn ed in Euruu ope anaa d thtt e US aftff er

thtt e Phase Ib compmm letion. VIASKIN Peanaa unn tuu ’s

development is also supuu ported by thtt e

Consortiumuu of Food Allergr y Researaa ch

(CoFAFF R), anaa d a stutt dydd is expxx ected to staraa t in

late 2011. This Phase II stutt dydd in peanaa unn tuu

allergr y desensitization will be fuff nuu ded by a

reneweww d 5-yearaa granaa t frff om thtt e US National

Institutt tuu es of Healthtt (N(( IH).

SUMMARY

TrTT eatmtt ent of foff od allergr ies is anaa unuu mnn et

medical need. VIASKIN is anaa epicutuu anaa eous

patch thtt at canaa desensitize against peanaa unn tuu s,

milk, anaa d othtt er maja or foff od allergr ies withtt

signififf canaa t redudd ction in anaa apaa hyhh laxis risk.

DBV TeTT chnhh ologies’ latest projo ect is thtt e

development of a maraa krr et-fiff rst peanaa unn tuu

desensitization trtt eatmtt ent. DBV’s VIASKIN

Peanaa unn tuu is thtt e fiff rst pharaa maceutuu icallyll conceivii ed

thtt erapaa eutuu ic produdd ct intended to desensitize

patients suffff eff ring frff om peanaa unn tuu allergr y,yy thtt e

most deadlyll foff od allergr y withtt a high social

buruu den foff r thtt e patients anaa d faff maa ilies invnn olved.

The VIASKIN patch, thtt e “Allergr y Patch,” is

designed to be easilyll anaa d painlesslyll apaa plied
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F I G U R E  4

Dendritic Cell That Captured Allergen & Migrated Through the Dermis 
Cell nuclei are stained with DAPI (blue) and dendritic cells with MHC class II specific
antibodies (red). In the dermis, fluorochrome conjugated allergen (green) is only observed
inside dendritic cell.
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by healthtt caraa e profeff ssionals anaa d also by

patients or thtt eir paraa ents at home, whww ich

faff cilitates compmm lianaa ce withtt thtt e trtt eatmtt ent. A

successfuff l outuu come foff r thtt e system in clinical

trtt ials could bring relief to millions.

DBV TeTT chnhh ologies is very proud thtt at thtt is

VIASKIN technhh ology has been recognized

withtt anaa historic impmm ortanaa ce on thtt e covoo er of

thtt e Jouruu nal of Allergr y anaa d Clinical

Immmm umm nuu ology Janaa unn araa y 2011 issue by including

thtt e VIASKIN patch in its timeline

Commmm emorating 100 yearaa s of Allergr en

Immmm umm nuu othtt erapaa y.yy
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W
ithtt thtt e cost of discovoo ering anaa d

developing a newee drdd ug

pWWredicted to tip ataa

apaa proximataa elyll $900 million, thtt e pressuruu e to

redudd ce time anaa d costs to maraa krr et whww ile

ensuruu ing solubu le, staba le, anaa d profiff taba le

produdd cts is higher thtt anaa ever.rr ToTT tackle thtt is

issue, manaa ynn pharaa maceutuu ical compmm anaa ies araa e

nowoo ,ww more thtt anaa ever,rr strtt eamaa lining thtt eir

foff rmumm lataa ion strtt ataa egies to mitigataa e risk anaa d

ensuruu e invnn estmtt entnn in successfuff l canaa didataa es.

This is whww ere contnn rtt act provoo iders entnn er

thtt e pictutt ruu e. Their breadtdd htt anaa d scope of

critical foff rmumm lataa ion developmentnn issues,

such as solubu ilitytt ,yy bioavaa ailaba ilitytt ,yy protein

anaa d peptide foff rmumm lataa ion, anaa d anaa alyll tyy ical

developmentnn , canaa accelerataa e a molecule

thtt rhh ough developmentnn to maraa krr et. Entnn iced by

thtt ese capaa aba ilities, pharaa maceutuu ical

compmm anaa ies havaa e made outuu souruu cing

foff rmumm lataa ion developmentnn anaa intnn egral paraa t of

thtt eir drdd ug developmentnn programaa . AnAA d thtt e

proof is in thtt e nunn muu bm ers: Global pharaa ma

outuu souruu cing is expxx ected to growoo to anaa

estimataa ed $83 billion thtt is yearaa anaa d $108

billion by 2014, according to CPhI

WoWW rldWdd iWW de anaa d ICSE.

In thtt is anaa nnn unn al Drugu Develoll po ment &

Deliveryrr exclusivii e rounuu dtdd aba le discussion,

thtt ird-paraa tytt foff rmumm lataa ion developers reveal

howoo thtt eir indivii idudd al services araa e suited foff r

todayaa ’s’ pharaa maceutuu ical developmentnn

challenges. Paraa ticipanaa tnn s include: Jim

Muruu tagh, PhD, Senior Director,rr

Formumm lataa ions Developmentnn , AAIPharaa ma

Services Corp.; Pauaa l F.FF Skukk ltetytt ,yy PhD,

Director,rr Pharaa maceutuu ical Developmentnn

Services, Xcelience, LLC; Dr.rr Lisa J.

Grahaa amaa , ViVV ce Presidentnn anaa d COO, Bend

Researaa ch Inc.; WiWW lliamaa E. WeWW iser,rr PhD,

RARR CAA , Groupuu Director,rr PDS – RTRR P,PP Pataa htt eon

Pharaa maceutuu icals Inc.; anaa d Olivii er W.WW

Mueller,rr Executuu ivii e ViVV ce Presidentnn , Business

Developmentnn , Glataa ttt Pharaa maceutuu ical Services

Divii ision, Glataa ttt Air TeTT chnhh iquqq es, Inc.

Q: How do you tackle issues of
solubility and bioavailability in
formulation development?

Dr. Weiser: Given that 90% of the New

Chemical Entities currently in

development are in BCS Class II or IV,VV

ovoo ercoming low solubu ility is vital foff r

effff eff ctive foff rmulation development.

Patheon develops effff eff ctive foff rmulation foff r

low-solubu ility molecules by understanding

the biological target, using

pharmacokinetics infoff rmation, and

balancing those needs with uniquqq e

phyhh sical/chemical properties of the active

ingredient.

Manynn effff eff ctive strategies havaa e been

developed to improvoo e bioavaa ailability of

poorly solubu le compounds; however, these

apaa proaches are typically executed serially

based on the experience of foff rmulation

scientists. In manynn cases, a series of niche

technologies are oftff en used in a shotgun

apaa proach frff om several vendors with the

hope that one will be successfuff l.

Unfoff rtunately,yy if a vendor has only one

technology,yy usually proprietary,yy and that

technology doesn’t workrr , the customer is

leftff out in the cold. The only recourse is to

identifyff the next foff rmulation apa proach and

essentially start the development process

ovoo er again. Patheon apaa proaches this

challenge with a multidisciplinary team to

effff iff ciently attack this problem with parallel

evaluation of a range of foff rmulation

development strategies. Specififf cally,yy our

SoluPath® apaa proach to rapaa id development

of low-solubu ility foff rmulations is based on

multiple screening in parallel with particle

size redudd ction, solubu ilization, and solid

dispersion. Multiple foff rmulations are

prepared and tested simultaneously foff r all

apaa proaches, and the promising

foff rmulations are selected,dd optimized,dd and

quqq ickly screened in animal PK models. WeWW

can complete the in vitrtt orr foff rmulation

development in 4 months and complete the

animal PK workrr in 1 to 2 additional

months.

Mr. Mueller: The knkk owledge of the

phyhh sical and chemical properties of an API

is important to foff rmulation development.

Prefoff rmulation workr , such as establishing

a pH solubu ility profiff le and a pH stability

profiff le of the API, foff rm an important

foff undation of infoff rmation to guide

foff rmulation. The BCS, whww ich classififf es an

API based on its solubu ility and

permeability,yy and anynn guidance avaa ailable

frff om FDA, are good places to start foff r anynn

API under invnn estigation. The dose range of

the API, target fiff nished produdd ct

characteristics (ie, release profiff le), and

pharmacokinetic parameters of the API

will also help in foff rming foff rmulation

concepts foff r the intended API(s) and

apaa plication(s).

Dr. Murtagh: Drug subu stance

solubu ility can and should be evaluated

using phyhh sico-chemical methods. WeWW

frff equqq ently see that the chemists invnn olved

in synthesis workrr havaa e evaluated solubu ility

as a fuff nction of pH and in organic

solvents, but don’t consider excipients

used in oral foff rmulations, whww ich can

achieve signififf cant solubu ility

improvoo ements. Evaluation of solubu ility

enhancement using these types of

excipients (self-ff emulsifyff ing systems,

surfaff ctants, vegetable oils, lipids and their

derivatives, and water solubu le polymers) is

a straightfoff rward evaluation that will not

consume a lot of time, material, or cost. At

AAIPharma Services, we restrict the

excipients to those established to be in

commercial use in apaa provoo ed produdd cts in

the United States. WeWW havaa e established a

collaborative agreement with Crititech to
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exploit technology foff r solubu ility

enhancement.

One would like to believe that

achieving solubu ility foff r a drug subu stance

candidate will provoo ide good bioavaa ailability;

unfoff rtunately,yy that is not necessarily the

case. This is an assessment that, in our

view,ww requqq ires animal model evaluation or

cell-based absorption system models. In

both cases, the reliability of the model to

predict bioavaa ailability in humans is a

concern. Bioavaa ailability enhancement,

then, is an iterative process based on

experienced guessworkr foff llowed by

evaluation in model systems and,dd

ultimately,yy in clinical studies. WeWW

collaborate with Emisphere foff r access to

its Eligen® technology to evaluate

candidate molecules.

Dr. Graham: Developing foff rmulations

with enhanced solubu ility and

bioavaa ailability is a primary area of foff cus at

Bend Research Inc. WeWW use internally

developed and commercial modeling

programs, as well as a process-

development flff owchart methodology,yy to

quqq ickly and effff iff ciently determine the best

foff rmulation apaa proach foff r a given

compound based on the phyhh sical and

chemical properties, the requqq ired

absorption/p// harmacokinetic profiff le, and

the dosage-foff rm requqq irements.

WeWW offff eff r a suite of drug delivery

platfoff rm technologies foff r improvoo ing the

solubu ility and bioavaa ailability of low-

solubu ility drugs. Our technologies include

amorphous sprayaa -dried dispersions

(SDDs), amorphous drug/p// olymer melt

extrusions, crystallized SDDs,

nanoadsorbr ates, subu micron crystals, and

amorphous drug/p// olymer nanoparticles

suitable foff r delivery using a variety of

dosage foff rms and delivery routes, such as

oral, inhalation, and ocular.

The SDD technology,yy foff r example, has

been apaa plied to more than 400 compounds

and successfuff lly tested in preclinical in

vivo studies. In addition, more than 40

drugs havaa e been tested in human clinical

trials (Phases I through III) as SDD

suspensions, tablets, and capaa sules. SDD

foff rmulations typically enhance absorption

frff om around two-foff ld to more than fiff ftff y-

foff ld of that seen with crystalline drug, and

can redudd ce or eliminate feff d/dd faff sted

absorption diffff eff rences.

Dr. Skultety: ToTT dayaa ’s foff rmulators faff ce

unprecedented challenges with drugs of

poor solubu ility and challenges associated

with poor bioavaa ailability.yy Xcelience

employoo s both convnn entional and alternative

strategies to ovoo ercome challenges

associated with poor compound solubu ility.yy

Convnn entional strategies include use of

water-solubu le excipients, API

micronization, pH modififf ers, or

solubu ilizing or wetting agents. Alternate

processing apaa proaches mayaa include the

addition of an aquqq eous granulating solution

that contains a wetting or solubu ilizing

agent, using high-shear homogenization to

redudd ce the API to nanoparticles, potentially

altering the API characteristics.

Xcelience liquqq id-in-capaa sule services

enable small-molecule developers to

exploit the potential of lipid-based

foff rmulations to ovoo ercome poor aquqq eous

solubu ility and improvoo e compound

bioavaa ailability.yy Liquqq id fiff ll is an important

option foff r companies faff cing challenges

with the phyhh sical or chemical properties of

their API or with dosing requqq irements.

Challenging properties mayaa include poor

bioavaa ailability,yy low melting point, poor

stability,yy or a compound that naturally

exists in a liquqq id foff rm. Dosing requqq irement

obstacles foff r liquqq id fiff ll mayaa include low or

high dosage strengths. For the foff rmer,

Xcelience would apaa ply liquqq id-fiff ll

technology in order to ensure content

unifoff rmity.yy For the latter, Xcelience would

evaluate and select an apaa propriate lipid

material in order to achieve solubu ility

necessary foff r the higher dosage strength.

The developed liquqq id foff rmulation is

fiff lled into apaa propriately sized gelatin or

HPMC capaa sules to provoo ide a stable

prototype foff rmulation that accelerates

development timelines to Phase I studies.

In addition, delivii ering thtt e API as a

solutuu ion usuallyll helps to increase

bioavaa ailaba ilitytt .yy For manaa unn faff ctutt ruu ing liquqq id-

fiff lled foff rmumm lataa ions foff r clinical supuu plies,

Xcelience uses Capaa sugel’s’ CFS 1200TM withtt

LEMSTM sealing technhh ology.yy Hot-melt

technhh ology mayaa be used as anaa alternataa ivii e to

liquqq id fiff ll to impmm rovoo e staba ilitytt ,yy bioavaa ailaba ilitytt ,yy

anaa d provoo ide contnn rtt olled release.

Q: Describe your services for
formulation development of
proteins and peptides.

Dr. Murtagh: Formulation of peptides

and proteins is typyy ically foff cused on

foff rmulation of an injn ectaba le produdd ct. WeWW

havaa e experience witht oral foff rmulations in

tht is area also, but tht is is a rare and special

case. Most foff rmulations are well belowoo thtt e

solubu ility limit of tht e active species and

foff cus is on aggregation, chemical staba ility,yy

and aba sorptive losses or loss of activity

dudd ruu ing sterilization, fiff ll, and fiff nish. Clients

frff equqq ently insist on a lyophilized

foff rmulation, whww ich is more time-

consuming to develop and manufaff ctutt ru e, in

thtt e hope of minimizing staba ility concerns

foff und withtt liquqq id foff rmulations. Otht er

clients are willing to consider a frff ozen

liquqq id foff rmulation. From our perspective, a

refrff igerated liquqq id foff rmulation mayaa be a

better alternative foff r early clinical trtt ials. It

is frff equqq ently a challenge witht tht ese typyy es of46
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molecules to havaa e enough confiff dence early

in development tht at tht e analytical metht ods

are robust enough to provoo ide meaningfuff l

data to guide foff rmulation development.

Dr. Graham: WiWW th a foff cus on cost,

yield,dd and perfoff rmance, we knkk ow the

development of protein and peptide

foff rmulations benefiff ts frff om the modeling-

and fuff ndamentals-based apa proach that we

havaa e optimized foff r other types of

compounds. Our foff rmulation apaa proach is

to use excipients in a fuff nctional manner,

foff r example, adding glassy stabilizers to

inhibit unfoff lding, and glassy components

with high glass-transition temperatures to

redudd ce particle agglomeration and inhibit

mobility in the solid to redudd ce protein

agglomeration.

Frequqq entnn lyll ,yy ouruu apaa proach invnn olves

combm ining estaba lished methtt odologies to

provoo ide newee quqq anaa tnn itataa ivii e measuruu ementnn s thtt ataa

canaa be used as inpnn utuu s to predictivii e models.

WoWW rkrr ing knkk owoo ledge of thtt e molecularaa anaa d

cellularaa netwtt oww rkrr s thtt ataa drdd ivii e disease stataa es

faff cilitataa es ouruu developmentnn of drdd ug

foff rmumm lataa ions. The pataa htt obiology inhnn erentnn to a

disease playaa s a critical role in guiding thtt e

developmentnn of ouruu advdd anaa ced drdd ug

foff rmumm lataa ions. Cellularaa heterogeneitytt ,yy

receptor tytt pyy e, anaa d cell densitytt ,yy as weww ll as thtt e

phyhh sical space araa ounuu d drdd ug taraa gr ets, araa e

faff ctors weww consider whww en developing ouruu

plataa foff rms. WeWW use molecularaa anaa d cellularaa

biology technhh iquqq es to trtt anaa slataa e ouruu anaa alyll tyy ical

results intnn o trtt ulyll quqq anaa tnn itataa ivii e measuruu ementnn s

of perfoff rmanaa ce. In addition, weww offff eff r

extensivii e capaa aba ilities in paraa ticle engineering,

produdd cing sprayaa -drdd ied foff rmumm lataa ions as anaa

alternataa ivii e to lyll ophilizataa ion or as thtt e basis of

inhnn aled foff rmumm lataa ions.

Dr. Weiser: The foff rmulation of proteins

and peptides requqq ires a range of integrated

capaa abilities based on the stage of

development, the avaa ailability of API, and

the specififf c foff rmulation requqq irements of

the protein or peptide. Patheon has

developed more than 100

biopharmaceutical produdd cts frff om early

development to produdd ct commercialization.

Our development capaa acity spans small-

scale hand-fiff lling in isolators through

large-scale commercial lines, in most cases

using disposable processing to eliminate

cleaning and contamination concerns. This

small-scale capa ability allows us to rapaa idly

provoo ide supuu plies foff r toxicology and clinical

studies with the typically very limited

supuu plies of API in early development.

These produdd ction processes, including

lyophilization, are supuu ported by our in-

house biopharmaceutical and cellular-

based assayaa capaa abilities.

Q: As combination products (ie,
a drug product combined with a
medical device) and fixed-dose
combination products seem to be
gaining interest among the
pharma community, what
formulation development
challenges do you face?

Dr. Graham: Bend Research has

extensive experience woww rkrr ing witht device

manufaff ctutt rers and in tht e development of

fiff xed-dose combm ination produdd cts. In past

projo ects, we havaa e contrtt ibuted to innovoo ations

and impmm rovoo ements to medical devices and

havaa e been instrtt umental in developing

fiff xed-combm ination produdd cts. For instance,

we havaa e experience in sprayaa -drdd ying

engineered particles foff r inhalation witht

drdd y-powoo der inhalers and havaa e foff und thtt at

tht e tutt nuu aba ility of thtt e process makes it easier

to precisely match tht e powoo der properties

needed to meet device specififf cations. In

addition, sprayaa -drdd ying is ideal foff r redudd cing

content-unu ifoff rmity issues because tht e

process begins withtt a homogenous solution

or suspension. Our amorphous SDD

technology can also enaba le fiff xed-dose

combm inations of highly lipophilic

compmm ounds (trtt aditionally foff rmulated as

hard- or softff -gel dosage foff rms) witht more

trtt aditional “rule-of-ff fiff ve” active compmm ounds

in taba let dosage foff rms. WeWW havaa e advdd anced

fiff xed-dose combm ination produdd cts tht rough

largr e-scale Phase III testing.

Dr. Weiser: Our experience is mainly on

fiff xed-dose combination produdd cts foff r whww ich

we havaa e developed an extensive arrayaa of

foff rmulations. One of the key challenges

with combination produdd cts is the

simultaneous optimization of the produdd ct

delivery profiff le and pharmacokinetics of

each drug. If the two drugs havaa e diffff eff rent

phyhh sico-chemical properties, stabilities,

solubu ilities, pharmacokinetics, and dosing

requqq irements (whww ich is usually the case),

then combining the two in a single

foff rmulation blend is diffff iff cult. WeWW use

multi-layaa er tablet technology (bilayaa er and

trilayaa er) to produdd ce solid oral dosage foff rms

with phyhh sical separation of the two

components to deliver the drugs at

diffff eff rent rates. If the two component

foff rmulations are incompatible, then a

trilayaa er apaa proach can phyhh sically separate

the two foff rmulations. Furthermore,

combinations of coated beads can be fiff lled

in a capaa sule or compressed as a tablet. The

bottom line is that foff rmulation

development solutions foff r combination

produdd cts must simultaneously achieve the

target bioavaa ailability and the rate of

absorption of each component, and the

foff rmulation must be robust in terms of

stability and manufaff cturability.yy

Dr. Skultety: One thing that comes to

mind in workrr ing with medical devices is

making sure the API has the necessary

48
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properties to ensure the device operates

apaa propriately foff r its intended use. For

examaa pmm le, makaa ikk ng suruu e thtt e API has thtt e rirr ghg thh

paraa trr icle size foff r inhnn alers. FoFF r combm inataa ion

produdd cts, it is necessaraa yrr to makaa ekk suruu e thtt e dose

is rirr ghgg thh foff r bothtt compmm ounuu ds. In manaa ynn cases,

thtt e APIs will didd ffff eff r greataa lyll in thtt eir quqq anaa tnn ities,

whww ich will makaa ekk it more didd ffff iff cult to obtain

good contnn entnn unuu ifoff rmrr itytt .yy In addidd tion, thtt e

combm inataa ion produdd ct will need to accounuu tnn foff r

processing anaa d staba ilitytt concernrr s foff r bothtt

compmm ounuu ds, such as lighgg thh sensitivii itytt ,yy possibii le

hyhh drdd olyll sis, poor compmm ressibii ilitytt ,yy etc. The

foff rmrr umm lataa ion has to ovoo ercome problems

associataa ed withtt bothtt APIs.

Dr. Murtagh: Frequqq ently,yy prototyping

the combined produdd ct is diffff iff cult, if not

impossible, dudd e to the nature of the device

and its manufaff cture. The inability to

evaluate prototypes results in long lead

times and a lack of understanding of the

potential issues in manufaff cturing until very

late in the development cycle. WeWW havaa e

seen the most success in this area whww ere the

drug produdd ct can be packaged by

convnn entional, established processes and

then combined with the device at the

clinical site or a pharmacy.yy WeWW havaa e

successfuff lly developed fiff xed-dose

combination produdd cts through analytical

development and validation, manufaff cturing

supuu port, and process validation.

Q: How do you incorporate
Predictive Tools and Design of
Experiments (DOE) into your
formulation development, and
why is this beneficial to your
customers?

Mr. Mueller: The concept of QbD

(Quality by Design) is a “hot topic” foff r the

FDA and the pharmaceutical indudd stry.yy It is

not suffff iff cient to simply identifyff the

foff rmulation of a produdd ct that achieves the

desired results. YoYY u must justifyff whww yhh and

how the foff rmulation was chosen through

actual experimentation. Regarding

excipient selection, it is necessary to

identifyff the “critical” excipients and justifyff

the level (concentration) of each excipient

in the foff rmulation. A DOE is an effff eff ctive

wayaa to challenge excipient levels. For

example, in the foff rmulation screening

phase, a DOE can be perfoff rmed by varying

the concentration of the API and one or two

critical excipients in the foff rmulation (three

faff ctors, two levels). The response measured

can be the time to reach a target total drug

dissolution specififf cation (ie, total % drug

released at a specififf c time point).

Once the foff rmulation has been

established and challenged through DOE,

the foff cus shiftff s to the “robustness” of the

process established with the foff rmulation. A

DOE mayaa be perfoff rmed to demonstrate the

effff eff ct of parameter changes on desired

produdd ct perfoff rmance and justifyff the ranges

selected foff r each parameter.

The practical outcome of a

development program employoo ing such a

DOE apaa proach is to establish and ensure

fuff ture manufaff cturing robustness,

reprodudd cibility,yy and produdd ct quqq ality.yy

Dr. Weiser: Our DOE apaa proach has been

effff eff ctively used to develop and optimize

foff rmulations, manufaff cturing processes, and

analytical methods consistent with the Risk

Management strategies presented in ICH

Q8 and Q9. For example, in a typical

process development, our apaa proach

convnn enes a multidisciplinary team

(foff rmulation scientists, process engineers,

analytical scientists) to create the

experimental strategy,yy execute the designed

experiments, analyze the data, condudd ct

additional optimization experiments as

needed,dd and summarize the fiff ndings to

defiff ne the critical process operating ranges.

During the experimental design stage, we

foff cus on identifyff ing the critical produdd ct

quqq ality attributes and parameters and then

set upuu the statistical design to understand

the inflff uence and interaction of the critical

parameters (faff ctors) on the responses (eg,

the produdd ct attributes).

The DOE exercise oftff en provoo ides an

understanding of the faff ilure mode foff r the

produdd ct. Our DOE also includes

statistically defiff ned sampling and

experiment plans to acquqq ire the data as well

as a plan of data analysis. TyTT pically,yy our

experiments invnn olve established statistical

methods, such as faff ctorial (fuff ll or partial)

design and response surfaff ce analysis. The

data analysis includes grapaa hical

presentation, pair comparisons, ANAA OVOO AVV ,

attribute interaction mapaa s, and process

control charting to help establish the design

space. Once we havaa e critically evaluated

the infoff rmation, we are then in a position

to defiff ne the design space, specififf cations,

and process control strategies to maintain

parameter limits. This apaa proach has been

successfuff lly apaa plied to produdd cts in

pharmaceutical development services and

commercial produdd ction.

Dr. Murtagh: Formulation

Development is frff equqq ently asked to

incorporate QbD principles into projo ects.

Scouting studies and feff asibility evaluations

should be executed prior to initiating anynn

designed study plans, as these techniquqq es

are more effff eff ctive and usefuff l once there is

some idea of the key variables to evaluate.

WeWW havaa e foff und DOE tools to be

particularly effff eff ctive whww en analyzing unit

operations foff r critical process parameters.

Dr. Graham: DOE is part of our

fuff ndamentals-based apa proach to problem-

solving. Our foff cus on fuff ndamental material
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science and engineering principles helps us

determine the best produdd ction processes

foff r our clients’ compounds and to develop

those processes with speed and effff iff ciency.yy

WeWW use predictive tools to identifyff and

understand the critical process phyhh sics that

affff eff ct produdd ct properties, throughput, and

yield,dd redudd cing the number of variables that

must be invnn estigated. Depending on the

unit process, critical process parameters

are evaluated through fiff rst-principle model

interrelationships (eg, thermodynamics,

atomization, computational flff uid dynamics

[CFD]). These models are also used to

establish parameters, ranges, and study

designs foff r DOE.

WeWW use DOE to confiff rm robustness

ranges rather than empirically establishing

parameter interrelationships. Core services

include process development using a

custom flff owchart development scheme;

predictive tools to minimize the number of

complete experimental trials; foff rmulation,

processing, and testing capaa abilities at a

range of equqq ipment scales; and in-depth

process modeling to refiff ne process and

equqq ipment parameters.

Dr. Skultety: A good DOE defiff nes the

processing parameters that havaa e a

signififf cant effff eff ct on the produdd ct and will

defiff ne the workr space that will ensure the

fiff nished produdd ct has the desired

characteristics. DOE requqq ires a lot of time,

resources, and a large quqq antity of API. It is

best to run the DOE on a scale suffff iff ciently

large enough to be representative of the

commercial process. This ensures the

produdd ct will havaa e the same safeff ty and

effff iff cacy profiff le frff om lot-to-lot.

Q: What should readers
understand about the benefit of
outsourcing formulation
development?

Dr. Graham: Outsourcing offff eff rs

breadth of expertise, multidisciplinary

scientififf c staffff and projo ect teams,

proximity of subu jb ect-matter experts, and

close integration of development and

cGMP manufaff cturing operations. For areas

in whww ich we do not havaa e expertise, we havaa e

developed a global networkrr of affff iff liated

companies that share our values, high

standards, and commitment to our

partners’ success.

By picking the right partner,

outsourcing does not need to be a scary

proposition. Successfuff l collaborations are

based on technical expertise in the areas in

whww ich help is needed,dd a sound basis in

fuff ndamentals, lack of attachment to a

given (usually proprietary) technology

“solution,” and a clear foff cus on client

needs.

Mr. Mueller: In selecting an

organization to perfoff rm the foff rmulation

development of a produdd ct, it is critical to

consider the skill sets and faff cility assets

requqq ired to achieve the target produdd ct

specififf cations and to ensure the fuff ture

partner possesses a depth of those skills

and assets. Of equqq al importance is the

development philosophyhh and culture.

Dr. Murtagh: The most important

element foff r successfuff l foff rmulation

development is experience in solving

similar foff rmulation challenges and

problems. WoWW rkrr ing with a contract services

provoo ider that has been invnn olved in manynn

foff rmulation projo ects allows pharma

companies to reapaa the benefiff ts of that

experience, whww ich can make an important

diffff eff rence in anynn foff rmulation development

projo ect.

Dr. Skultety: Partnering with an early

drug development specialist can redudd ce

produdd ct risk and accelerate development

timelines. Outsource provoo iders help

expedite drug development and redudd ce

compound risk as well as help ovoo ercome

challenging phyhh sical and chemical

properties in a manner that results in

improvoo ed solubu ility and compound

bioavaa ailability.yy

Dr. Weiser: Outsourcing foff rmulation

development and manufaff cturing is a

fuff ndamental strategy to achieve rapa id and

reliable avaa ailability of drug produdd ct foff r

clinical trials and robust processes foff r

registration and commercial produdd ction.

The breadth and scope of outsourced

foff rmulation development and

manufaff cturing experience is frff equqq ently

greater than that at large pharma

companies.

Outsourcing foff rmulation development

is not an isolated activity,yy but rather a part

of the continuum of drug development

starting frff om discovoo ery and culminating in

commercially manufaff ctured produdd ct. Manynn

vendors can provoo ide specififf c elements of

this process; however, the value of

outsourcing is only realized whww en these

elements collectively achieve the projo ect

goals.

The best outcomes are achieved whww en

clients foff cus their energy on their core

strengths and allow the outsourced drug

development companies to execute on their

core foff rmulation development and

manufaff cturing strengths. �
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THE PROBLEM

It is oftff en desiraba le to delivii er

ingredients to thtt e oral mumm cosa or thtt e

buccal region of thtt e moutuu htt , eithtt er foff r thtt e

benefiff t of thtt e oral tissues (gumuu s) or as a

meanaa s foff r systemic delivii ery.yy This subu jb ect

is weww ll revieweww d in thtt e scientififf c

literatutt ruu e.1 For thtt e oral tissues, thtt e

benefiff ts araa e tytt pyy icallyll foff r thtt e oral

problems of thtt e gumuu s anaa d teethtt

(periodontal diseases, infeff ctions,

inflff amaa mmm ation, decayaa ,yy xerostomia). In thtt e

case of colds or sore thtt rhh oats, thtt e benefiff t

woww uld be in redudd cing thtt e dudd ruu ation of thtt e

cold anaa d trtt eating thtt e sore thtt rhh oat. For

systemic delivii ery,yy if ingredients araa e not

weww ll aba sorbr ed or araa e not staba le by thtt e

gastrtt ointestinal routuu e, thtt en delivii ery via

thtt e oral mumm cosa or buccal routuu e woww uld

become prefeff rred based on thtt e thtt innnn ess

of thtt e membm ranaa es in thtt e moutuu htt anaa d thtt e

natutt ruu e of thtt e molecules being aba sorbr ed.

The main challenge foff r bothtt trtt eatmtt ent of

oral tissues anaa d aba sorption foff r systemic

apaa plications via delivii ery in thtt e oral cavaa itytt

is dudd ruu ation - thtt e ingredient mumm st be in

contact withtt thtt e oral tissues foff r a

suffff iff cient lengthtt of time to be aba sorbr ed

into thtt ose tissues. Convnn entional delivii ery

systems (paste, rinse, lozenges, faff st-

release fiff lms, etc) delivii er activii e

ingredients foff r a short period of time,

ranaa ging frff om 30 seconds foff r rinse

produdd cts or fiff lms to apaa proximatelyll 2

minunn tuu es foff r paste or 5 to 10 minunn tuu es foff r

lozenges. These systems tytt pyy icallyll result

in times thtt at araa e too short foff r thtt erapaa eutuu ic

effff eff cts via thtt e oral routuu e. There araa e

varaa ious mumm coadhdd esivii e technhh ologies thtt at

canaa result in longer residence times in thtt e

moutuu htt , butuu also provoo ide thtt e potential

problem of local irritation.1

Sustained Delivery to the Oral Tissues 
y: Jerryrr Gin, PhD, MBA

ABSTRACT

For ingredients to be effective for treatment of conditions in the mouth, they must be in contact with the tissues for a

sufficient length of time. A matrix delivery technology (SuReTM), in the form of a long-lasting lozenge, has been developed

to accomplish this task. The technology is versatile in that virtually any ingredient or mixtures of ingredients may be

delivered for variable lengths of time from 15 minutes to 3 hours. The technology has been applied to the area of oral

health, including dry mouth (xerostomia) and reduction of bacteria in the mouth, which would impact gum disease and

decay, halitosis, and teeth whitening. As a result of the sustained delivery of ingredients to the mouth, the technology

offers a significant potential for systemic delivery via the transmucsal/transbuccal route. 

F I G U R E  1

Peppermint Release Kinetics
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THE SURE TECHNOLOGY 
SOLUTION

A versatile proprietaraa y Sustained Release

technhh ology (SuRe) was developed to enaba le

delivii ery of ingredients into thtt e oral tissues.

One foff rm of thtt e technhh ology is a long-lasting

lozenge. The lozenge canaa last anaa ynn time frff om

30 minunn tuu es to more thtt anaa 2 houruu s, anaa d acts

upuu on thtt e oral cavaa itytt withtt subu stanaa tiallyll lowoo eww r

thtt erapaa eutuu ic doses of activii e ingredients foff r a

signififf canaa tlyll longer dudd ruu ation. The technhh ology

allowoo s foff r thtt e sustained anaa d gradudd al delivii ery

of activii e ingredients in thtt e oral cavaa itytt .yy

Specififf callyll ,yy thtt is technhh ology is a matrtt ix

constrtt ucted of a cellulose polyll mer anaa d

essential oils. All base ingredients araa e

registered foff od produdd cts anaa d araa e Generallyll

Recognized As Safeff (GRARR S).

The resulting produdd ct mayaa taka e thtt e foff rm

of a small, softff , pliaba le lozenge thtt at holds thtt e

activii e ingredients unuu ifoff rmlyll distrtt ibutuu ed

thtt rhh oughoutuu . The delivii ery mechanaa ism, whww ich

woww rkrr s via a process of slowoo erosion, delivii ers

anaa even anaa d continunn ous strtt eamaa of activii e

ingredients foff r thtt e lifeff of lozenge. Thuhh s, a

lozenge foff rmumm lated to last foff r anaa houruu will

continunn ouslyll anaa d gradudd allyll release activii e

ingredients foff r anaa houruu whww ile maintaining a

pleasanaa t flff avaa or.rr As ingredients araa e washed

awaa ayaa by salivii a, new ones araa e released frff om

thtt e lozenge.

As a result, thtt e SuRe technhh ology

achieves unuu pnn recedented prolonged activii itytt

anaa d effff iff cacy foff r ingredients delivii ered in thtt e

oral cavaa itytt .yy The SuRe technhh ology is weww ll

suited foff r thtt e release of a varaa ietytt of

ingredients, including dental caraa e, cough/hh cold,dd

nicotine foff r smoking addiction, etc.

BENEFITS/CHARACTERISTICS

SuRe technhh ology delivii ers activii e

ingredientnn s foff r a prolonged period of time.

Convnn entnn ional delivii ery technhh ologies tend to

ovoo er-rr delivii er activii e ingredientnn s foff r a short

period of time, ranaa ging frff om seconds (rinse) to

a feff w minunn tuu es (paste, lozenge, chewing gumuu ).

In contnn rtt ast, SuRe produdd cts araa e foff rmumm lataa ed to

delivii er a consistentnn strtt eamaa of activii e

ingredientnn s foff r anaa extended period of time,

ranaa ging frff om 30 minunn tuu es to 2 houruu s or more.
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F I G U R E  2

Effect of Salese Lozenge on pH of Patients With Xerostomia

F I G U R E  3

Zinc Release Kinetics

F I G U R E  4

Benzocaine Release Kinetics
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Equqq al or betttt er produdd ct effff iff cacy,yy withtt anaa

impmm rovoo ed safeff tytt profiff le, is achieved withtt a

lowoo eww r dosage of activii e ingredients. It is

widelyll accepted thtt at lowoo eww r ingredient dosage

results in impmm rovoo ed effff iff cacy provoo ided thtt at thtt e

ingredient remains in contact foff r a prolonged

time. Additionallyll ,yy lowoo eww r ingredient dosage is

desiraba le frff om a consumuu er (maraa krr eting) as

weww ll as a COGS (fiff nanaa cial) perspectivii e,

provoo ided thtt at produdd ct effff iff cacy remains

unuu chanaa ged.

SuRe technhh ology delivii ers a gradudd al,

unuu ifoff rm strtt eamaa of activii e ingredients, whww ich

araa e evenlyll embm edded in thtt e polyll mer/rr essential

oil matrtt ix anaa d araa e released withtt thtt e gradudd al,

unuu ifoff rm erosion of thtt e fiff nished produdd ct. As a

result, thtt e release of thtt e activii e ingredients

remains constanaa t thtt rhh oughoutuu thtt e use of thtt e

produdd ct.

The desired flff avaa or foff r thtt e commmm ercial

produdd ct is highlyll flff exible. The flff avaa or mayaa be

anaa ynn of thtt e essential oils (peppermint,

spearaa mint, wintergr reen, etc) combm ined withtt

trtt aditional flff avaa oring agents to enhn anaa ce or

mask thtt e inhn erent flff avaa or of essential oils.

Therefoff re, a wide varaa ietytt of desiraba le flff avaa ors

mayaa be achieved. Due to SuRe’s matrtt ix

charaa acteristics, thtt e fiff nished produdd ct will not

expxx erience flff avaa or degradation thtt rhh oughoutuu thtt e

use of thtt e produdd ct.

The technhh ology offff eff rs highlyll varaa iaba le

produdd ct shapaa e anaa d consistency.yy Thrhh oughoutuu

thtt e produdd ction process, a paste of varaa iaba le

haraa dndd ess is foff rmed thtt at mayaa be shapaa ed into

anaa ynn desiraba le foff rm. The consistency of thtt e

fiff nished produdd ct is softff anaa d pliaba le anaa d mayaa

takaa e thtt e foff rm of a softff to “haraa d” lozenge, gel-

like sunuu bn stanaa ce, or chewing gumuu .

The consistency will impmm act thtt e release

properties of thtt e fiff nal produdd ct. In general, thtt e

softff er thtt e fiff nished produdd ct, thtt e faff ster it will

release thtt e activii e ingredients. Convnn erselyll ,yy thtt e

haraa der thtt e fiff nal produdd ct thtt e slowoo eww r thtt e activii e

ingredients will be released.

Anothtt er benefiff t is lowoo cost of goods sold

(COGS), whww ich is closelyll related to

produdd ction volumuu e anaa d correspond to thtt e

COGS of chewing gumuu .

APPLICATIONS

Oral Health
Using thtt e SuRe TeTT chnhh ology,yy Nuvuu ora, a

compmm anaa ynn thtt at concentrtt ates on oral healthtt , has

thtt rhh ee produdd cts in thtt is category.yy Salese is a

produdd ct foff r oral hyhh giene foff r drdd y moutuu htt ,

Dentivii a is foff r oral hyhh giene, anaa d Nuvuu oraBreathtt

foff cuses on redudd ction of compmm ounuu ds cauaa sing

bad breathtt . All thtt rhh ee produdd cts release essential

oils to kill bacteria, xylitol to inhnn ibit bacterial

growoo thtt , ingredients to raise thtt e pH to neutuu rtt al

to prevent demineralization of thtt e teethtt , anaa d

ingredients to capaa tutt ruu e sulfuff ruu compmm ounuu ds thtt at

cauaa se bad breathtt .2-4 In addition, Salese

releases a polyll mer thtt at has a weww t fiff lm

propertytt thtt at helps people withtt drdd y moutuu htt .

Bothtt Salese anaa d Dentivii a also havaa e calciumuu

anaa d phosphate to help remineralize teethtt .

Nuvuu oraBreathtt has extrtt a amaa ounuu ts of thtt e

ingredient to capaa tutt ruu e volatile sulfuff ruu

compmm ounuu ds thtt at cauaa ses bad breathtt . Figuruu e 1

showoo s thtt e in vitrtt o release curuu ve foff r

peppermint oil foff r thtt ese lozenges. Also

presented is thtt e curuu ve showoo ing thtt e effff eff ct on

pH in salivii a foff r Salese (Figuruu e 2). People withtt

drdd y moutuu htt araa e at high risk foff r decayaa anaa d gumuu

disease; thtt e ingredients used in Salese (anaa d

Dentivii a) redudd ces thtt e risk.

F I G U R E  5

Promethazine Release Kinetics 

F I G U R E  6

Nicotine Release Kinetics 
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Acidic pH (belowoo 6.8) is knkk owoo n to

demineralize toothtt enamaa el or cauaa se dental

decayaa .yy In anaa in vivii o clinical pH stutt dydd ,yy thtt e

SuRe lozenge (Salese) staraa ted to raise oral pH

frff om acidic to neutuu rtt al withtt in minunn tuu es of

produdd ct use.5 In addition, whww en thtt e neutuu rtt al pH

level was achieved,dd it was maintained foff r a

prolonged period of time, even aftff er thtt e SuRe

lozenge had dissolved. Decayaa is a signififf canaa t

problem in patients withtt xerostomia.

Colds 
Recent evidence nowoo states thtt at zinc has

a benefiff cial effff eff ct on dudd ruu ation of colds.6,7 A

long-lasting lozenge has thtt e added benefiff t of

being aba le to havaa e zinc be in contact withtt thtt e

oral tissues foff r a prolonged time. For curuu rent

zinc taba lets, upuu to 10 taba lets per dayaa araa e

recommmm ended,dd leading to thtt e potential of zinc

toxicitytt .yy Much lowoo eww r zinc doses mayaa be used

withtt thtt e SuRe technhh ology lozenges. In

addition, thtt e strtt ingent taste of zinc is

eliminated becauaa se of thtt e masking effff eff ct of

thtt e lozenges withtt thtt e essential oils. Figuruu e 3

showoo s in vivii o release curuu ves foff r a zinc

lozenge.

Sore Throat
Benzocaine is weww ll recognized as anaa

effff eff ctivii e trtt eatmtt ent of sore thtt rhh oat pain. Figuruu e

4 showoo s thtt e in vitrtt o release charaa acteristics foff r

benzocaine.

Systemic Delivery
oTT demonstrtt ate thtt e potential foff r systemic

drdd ug delivii ery,yy lozenges weww re preparaa ed,dd anaa d in

vitrtt o release curuu ves weww re runuu to obtain

sustained delivii ery of a varaa ietytt of drdd ugs.

Once onset of nauaa sea anaa d vomiting

occuruu s, thtt e gastrtt ointestinal routuu e has limited

effff iff cacy dudd e to lack of aba sorption. Thuhh s, thtt e

intrtt avaa enous routuu e or use of supuu positories is

used; howoo eww ver,rr thtt e oral routuu e foff r thtt ese drdd ugs

is most prefeff rential. Figuruu e 5 showoo s thtt e in

vitrtt o release charaa acteristic of one such drdd ug,

promethtt azine.

Althtt ough thtt ere araa e a varaa ietytt of nicotine

lozenges to trtt eat addiction on thtt e maraa krr et

todayaa ,yy thtt ere araa e distinct advdd anaa tages of a long-

lasting nicotine lozenge. Figuruu e 6 showoo s thtt e in

vitrtt o release charaa acteristic foff r nicotine

release.

CONCLUSION

The SuRe technhh ology canaa be apaa plied to a

wide varaa ietytt of ingredients to create long-

lasting lozenges foff r sustained release of thtt e

ingredients in thtt e oral cavaa itytt .yy The apaa plication

of thtt e technhh ology has been demonstrtt ated foff r

use in trtt eating anaa d preventing disorders of thtt e

oral tissues. Becauaa se of thtt e versatilitytt of thtt e

technhh ology,yy thtt e SuRe technhh ology canaa

potentiallyll be used foff r systemic drdd ug delivii ery

thtt rhh ough thtt e oral mumm cosa/aa b// uccal araa eas .
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Q: What are some of the macro

factors impacting the

pharmaceutical industry today?    

A: Diffff iff cult-to-foff rmulate molecules and a

decline of New Chemical Entities (NCEs) foff r

new tht erapaa ies havaa e resulted in pipeline gapaa s,

weakened produdd ct portfoff lios, and a

challenging R&D envnn ironment. Inflff uencing

faff ctors include lengtht ened discovoo ery timelines

requqq iring largr e invnn estmtt ent coupuu led witht

high/h r// isk reward ratios associated witht tht e

drdd ug development process. Additionally,yy

requqq irements are more strtt ingent to gain

regulatory exclusivity on existing molecules

and hinge on demonstrtt ating impmm rovoo ed clinical

II
n FeFF bruaryrr 2011, Axcan InII termedidd ate HoHH ldll idd ngsgg InII c. compm leted itstt acquisii ition ofo Eurarr nd N.NN VVV,VV

and on MaMM ya 4,4 thtt e twtt o compm anies announced thtt eir combined name as ApA tatt lisii . ApA tatt lisii isii a

sps ecialtytt pharmaceutical compm anyn thtt at prorr videdd s innovative,e efe fff eff ctive thtt erarr pa ies foff r unmet

medidd cal needsdd , includidd ng cyc syy tic fiff brorr sisii and gagg strtt orr intestinal didd sii ordrr edd rsrr . ApA tatt lisii currerr ntlyll markrr ekk tstt

pharmaceutical prorr dudd ctstt arorr und thtt e worlrr dll ,dd includidd ng ZEZZ NEE PNN EPP PEE ®, CACC NANN SASS ®, CACC RARR FAFF TETT ®,

PYLYY ELL REE ARR ®, LALL CTETT OLOO ®, DEDD LEE URUU SASS N®NN , and SASS LOFOO AFF LKLL ®KK , and has severarr l compm oundsdd in various

statt ga egg s ofo dedd velopo ment,t includidd ng AEREE OQUIUU NII ®NN in Phase IIII III clinical trtt ialsll foff r thtt e trtt err atmtt ent ofo

pulmll onaryrr infn eff ctions in patientstt withtt cyc syy tic fiff brorr sisii . ApA tatt lisii Pharmaceutical TeTT chnologo ies,

foff rmerlrr yll knkk own as Eurarr nd Pharmaceutical TeTT chnologo ies, will continue to dedd velopo and

manufu aff cturerr prorr dudd ctstt foff r itstt partntt ersrr , as well as supu ppp ort thtt e drdd ugu dedd velopo ment prorr cess foff r thtt e

ApA tatt lisii Pharma pipi eline and portft off lio ofo pff rorr dudd ctstt . ApA tatt lisii Pharmaceutical TeTT chnologo ies ofo fff eff rsrr a

brorr ad portft off lio ofo orarr l drdd ugu dedd liveryrr technologo ygg plall tft off rms: CuCC stomizii ed Drugu Release,e

Bioavailall bilitytt EnEE hancement,t and TaTT ste-MaMM skikk ng foff r ODOO TsTT (o(( rarr llyll didd sii intege rgg arr ting tatt bletstt )s and

othtt er dodd saga egg foff rms. ToTT go egg thtt er,rr thtt ese technologo ygg plall tft off rms combined withtt licensing,gg manufu aff cturing,gg

and R&D capa abilities enable ApA tatt lisii Pharmaceutical TeTT chnologo ies to prorr dudd ce customizii ed drdd ugu

foff rmulall tion solutions foff r partntt ersrr acrorr ss a rarr ngegg ofo dodd saga egg foff rms and thtt erarr pa ies withtt higi hgg patient

accepe tatt bilitytt .yy MrMM .rr JoJJ hn FrFF arr her,rr Prerr sidedd nt ofo Aff pA tatt lisii Pharma, whww o serves a kekk ye rorr le in setting

strtt arr tege ic didd rerr ction foff r ApA tatt lisii , withtt sps ecifi iff c oversrr igi hgg t ofo thtt e compm anyn ’s Pharmaceutical

TeTT chnologo ies and Global SuSS pu ppp lyll ChCC ain business unit,t didd sii cusses thtt e increrr asinglyll impm ortatt nt rorr le ofo

drdd ugu dedd liveryrr technologo ies foff r todadd ya ’s pharmaceutical markrr ekk tptt lall ce.

APTALIS: MAXIMIZING DRUG

DELIVERY TECHNOLOGIES IN TODAY’S
PHARMACEUTICAL ENVIRONMENT

“Through collaboration

agreements, Aptalis

Pharmaceutical Technologies

has successfully applied

technologies to drug

products in a diverse range

of therapeutic areas,

resulting in a broad

portfolio of products for

out-licensing. The

partnership process provides

our partners with an

experienced management

team across all functions

and stages of the product

development cycle. In

addition, our global

business development and

licensing teams strive to

offer flexible deal structures

to maximize our partners’

interests.”
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outcomes, such as increased effff iff cacy

or redudd ced side effff eff cts. As such,

pharmaceutical compmm anies are

seeking solutions frff om drdd ug delivery

tht at enaba le tht em to impmm rovoo e existing

drdd ugs foff r estaba lished and emergr ing

markr ets, and also to create new

produdd cts to addrdd ess unmet medical

needs in specialty tht erapaa eutic

segments. These drdd ug delivery

solutions can extend patent

lifeff cycles, and protect brands frff om

tht e rapaa id entrtt y of generic

compmm etition.

Pharaa mrr aceutuu ical compmm anaa ies araa e

nowoo looking beyond thtt e leading

indudd strtt irr al nataa ions to thtt e increasing

growoo tww htt potentnn ial of emergr ing maraa krr ekk ts.

For examaa pmm le, thtt e sevee en maja or

emergr ing counuu tnn rtt irr es, whww ich include

Brazil, China, India, Indonesia,

Mexico, RuRR ssia, anaa d TuTT ruu krr ekk y,yy bybb 2020

could accounuu tnn foff r almost 14% of a

projo ected pharaa mrr aceutuu ical maraa krr ekk t of

$800 million.

In a landscapaa e tht at has been

plagued by feff wer new drdd ug launuu ches,

pressuruu e to cut drdd ug prices is also a

faff ctor. Patient convnn enience and

compmm liance was suffff iff cient to drdd ive

reimbm uruu sement pricing in tht e past.

ToTT dayaa ,yy exacting pharmaco-economic

data is tht e primary reimbm ursement

drdd iver at a time whww en safeff ty is more

heavaa ily scrutinized tht an ever befoff re.

Effff off rts to cut indudd strtt y costs can be

seen in languishing start-upuu s, whww ile

Big Pharma M&A consolidation

activities are on tht e upuu surgr e.

Q: What is the role of drug

delivery technologies in

today’s current

pharmaceutical

environment?   

A: As tht e nation’s’ leaders continue

tht eir endeavaa ors to reshapaa e healtht care

via new models of effff iff ciency,yy tht e

pharmaceutical indudd strtt y must ask

tht e quqq estion: “Howoo is ouruu indudd strtt y

going to evolve ovoo er tht e years to

come, and whww at can we do to

reshapaa e healtht care?” The answer lies

in tht e apaa plication of drdd ug solutions

tht at impmm rovoo e tht e clinical benefiff ts of

drdd ugs.

It is well knkk owoo n tht at patient

compmm liance is fuff nu damental to tht e

successfuff l medical management of

tht e vast maja ority of diagnosed

disorders. It is estimated tht at 40% of

patients are considered non-

compmm liant to a drdd ug regimen, dudd e in

part, to poor taste, diffff iff culty in

admdd inistrtt ation or swallowoo ing, and

tht e inconvnn enience of multiple doses

per dayaa .yy Drug technology solutions

can be apaa plied to impmm rovoo e tht e

clinical benefiff ts of a drdd ug by

increasing patient acceptance and

adhdd erence via impmm rovoo ed side-effff eff ct

profiff les, taste-masking of bitter

ingredients, or dosing convnn enience

tht rough ease of admdd inistrtt ation.

TeTT chnology advdd ances and increasing

regulatory demand foff r safeff r and

more effff iff cacious drdd ugs havaa e

enhanced tht eir apaa plications, and nowoo

drdd ug delivery technologies are used

tht roughout tht e drdd ug development

process. TrTT aditionally,yy patent

expirations havaa e led pharmaceutical

compmm anies to seek adoption of new

drdd ug delivery systems foff r markrr eted

produdd cts, potentially adding years of

additional patent protection and

enhanced markr et longevity.yy ToTT dayaa ,yy

howoo ever, drdd ug delivery technologies

are signififf cant in manynn stages of tht e

produdd ct lifeff cycle. For exampmm le,

pharmaceutical compmm anies use drdd ug

delivery technologies to optimize

retutt rns on R&D invnn estmtt ent by

refoff rmulating existing produdd cts

and/dd or creating effff eff ctive foff rmulation

foff r promising but diffff iff cult-to-deliver

molecules tht at mayaa havaa e been halted

in clinical development.

Earaa lyll apaa plicataa ion of drdd ug

technhh ologies canaa strtt engthtt en maraa krr et

adoption by creataa ing a more

diffff eff rentnn iataa ed,dd ataa ttt rtt activii e produdd ct upuu on

maraa krr et entnn rtt y.yy This tytt pyy e of apaa proach

adds fuff ruu thtt er maraa krr et protection to thtt e

branaa d by estaba lishing a broader IP

estataa e to challenge generic entnn rtt y

thtt rhh ough thtt e addition of newee
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pataa entnn aba le mataa erial anaa d extended

pataa entnn expxx iry dataa ing.

By movoo ing awaa ayaa frff om thtt e

trtt aditional business model thtt ataa has

shapaa ed thtt e pharaa maceutuu ical indudd strtt y in

thtt e past, pharaa maceutuu ical compmm anaa ies

canaa look to drdd ug delivii ery compmm anaa ies

as fuff ll strtt ataa egic paraa tntt ers. These

paraa tntt erships will enaba le increased

R&D produdd ctivii itytt ,yy impmm rovoo ed drdd ugs,

extension of produdd ct lifeff cycles, anaa d

strtt engthtt ened offff eff rings resulting in

clinical relevanaa ce thtt ataa reshapaa es

healthtt caraa e.

Q: What is the value of the
Aptalis Pharmaceutical
Technology portfolio to
product development?      

A: Aptalis Pharmaceutical

TeTT chnologies has built one of tht e

broadest drdd ug delivery technology

portfoff lios in tht e indudd strtt y.yy In total, we

havaa e tht ree technology platfoff rms witht

eight distinct technologies tht at we

apaa ply to meet a range of challenging

drdd ug development objb ectives. These

technologies are empmm loyoo ed in more

tht an 40 markrr eted prescription and

OTC pharmaceutical produdd cts across

a wide range of tht erapaa eutic

indications, including cardiovoo ascular,

gastrtt ointestinal, pain, nutrtt ition, and

respiratory.yy Our partntt ers include

such notaba le healtht care compmm anies

as Johnson & Johnson,

GlaxoSmitht Kline, Bayaa er, Merck

Serono, Pfiff zer, Bristol-Myers

Squqq ibb, and Cephalon. Several otht er

drdd ug delivery refoff rmulations are in

various stages of development.

Ouru multiple platfoff rms (and

range of technologies witht in each

platfoff rm) allowoo foff r produdd ct feff atutt re

diffff eff rentiation whww ile meeting patient

needs. Ouruu Customized Drug

Release technology platfoff rm

increases patient acceptaba ility and

adhdd erence tht rough less-frff equqq ent

dosing. Patients also benefiff t frff om

our TaTT ste-Masking technology

platfoff rm, whww ich offff eff rs tht em pleasant

taste and excellent moutht feff el,

tht ereby enhancing patience

adhdd erence and apaa peal. Our

Bioavaa ailaba ility Enhancement

technology increases drdd ug solubu ility,yy

whww ich effff eff ctively aids bloodstrtt eam

aba sorption of tht e tht erapaa eutic.

Q: How does your
technology portfolio
address significant industry
challenges, such as poorly
soluble drug candidates?      

A: ur BIORISE® TeTT chnology

enhances bioavaa ailaba ility of poorly

water-solubu le and readily permeaba le

drdd ug molecules by breaking dowoo n

crystalline foff rms into nanocrystals

and/dd or amorhrr phh ous (noncrystalline)

drdd ug. The drdd ug is tht en staba ilized in a

carrier system tht at increases intrtt insic

solubu ility and dissolution rate of tht e

drdd ug to enhance rate and extent of

aba sorption foff r a faff ster onset of

action, equqq ivalent tht erapaa y at lowoo er

doses, and/dd or oral dosing of poorly

solubu le drdd ugs. BIORISE has twoww

distinct proprietary activation

systems (top-dowoo n and bottom-upuu

apaa proaches), and tht e development

process can be customized to

optimize tht e risk-to-spend ratio oftff en

associated witht NCEs or challenging

compmm ounds. BIORISE offff eff rs

partntt ers a shorter processing time

cycle and cost-convnn enient

manufaff ctutt ring processes.

In tht e feff asibility stage, tht e

apaa plication of novoo el drdd ug delivery

technology can rescue promising but

diffff iff cult-to-foff rmulate R&D pipeline

candidates, addrdd essing tht e pressing

issue of R&D produdd ctivity.yy

Q: What are the advantages

of other Aptalis

Pharmaceutical

Technologies?        

A: Ouruu technology platfoff rms enaba le

tht e flff exibility to be utilized

separately or in combm ination dudd ru ing

produdd ct development foff r customized

solutions to our partntt ers’ needs. For

exampmm le, patients oftff en desire a

convnn enient dosage foff rm, such as an

ODT,TT but will not remain compmm liant
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if taste is compmm romised dudd ruu ing

admdd inistrtt ation. At Aptalis

Pharmaceutical TeTT chnologies, we

combm ine ouruu proprietary Advdd aTaTT ba ®

ODT technology witht ouruu patented

MICRORR CAPS® taste-masking

technology to deliver patients a

pleasant taste experience witht a

smootht and creamymm moutht feff el in an

easy-to-swallowoo dosage foff rm.

Advdd aTaTT ba ODTs dissolve in 15 to 30

seconds and are designed to meet

FDA guidelines. Additionally,yy tht e

ODTs are capaa aba le of high drdd ug

loading dudd ruu ing foff rmulation. The

robust taba lets are compmm atible witht

standard and blister packaging, whww ich

allowoo s flff exibility foff r our partntt ers.

Some commercial exampmm les of tht e

Advdd aTaTT ba technology include

Lamictal® ODTTM (Lamotrtt igine)

Orally Disintegrating TaTT ba lets, whww ich

is a prescription medication foff r

certain typyy es of epilepsy,yy and

Unisom® Sleep MeltsTM, a non-

prescription sleep aide.

Our MICRORR CAPS TeTT chnology is a

markr et-provoo en microencapaa sulation

technology tht at uses a proprietary

coacervation process to create a

compmm lete and unuu ifoff rm phyhh sical

barrier arounuu d individudd al drdd ug

particles foff r outstanding taste- and

odor-masking foff r high patient

acceptaba ility.yy The technology is

capaa aba le of encapaa sulating an

assortmtt ent of drdd ug particle shapaa es

and sizes, and is also used foff r

encapaa sulating liquqq ids foff r delivery in a

solid oral dosage foff rm.

Our Customized Release Platfoff rm

consists of a range of technologies

tht at provoo ide a wide variety of

customized release profiff les. The

DIFFUCAPS® TeTT chnology enaba les

novoo el drdd ug combm ination tht erapaa ies

incorporating multiple release

profiff les all in one dosage foff rm (eg,

twoww diffff eff rent drdd ugs and twoww release

profiff les) ovoo ercoming potential

compmm atibility issues. The technology

can also be used witht molecules tht at

exhibit extrtt eme pH-dependent

solubu ility profiff les. When used in

combm ination witht Advdd aTaTT ba ODT

technology,yy DIFFUCAPS technology

allowoo s foff r tht e novoo el delivery of a

contrtt olled release orally

disintegrating taba let.

Q: How would you

summarize the continuum

of services offered by

Aptalis Pharmaceutical

Technologies?         

A: Through collaba oration

agreements, Aptalis Pharmaceutical

TeTT chnologies has successfuff lly apaa plied

technologies to drdd ug produdd cts in a

diverse range of tht erapaa eutic areas,

resulting in a broad portfoff lio of

produdd cts foff r out-licensing. The

partntt ership process provoo ides ouru

partntt ers witht an experienced

management team across all

fuff nu ctions and stages of tht e produdd ct

development cycle. In addition, ouruu

global business development and

licensing teams strtt ive to offff eff r flff exible

deal strtt uctutt ru es to maximize ouru

partntt ers’ interests. ToTT meet ouru

partntt ers’ business needs, we offff eff r

resources foff r tht e development of new

produdd ct foff rmulations, or licensing

avaa ailaba ility of existing produdd ct

foff rmulations.

Our R&D and manufaff ctutt ring

processes are phyhh sically integrated

witht in our faff cilities to enhance tht e

flff owoo of produdd ct development frff om

foff rmulation tht rough scale-upuu and

commercial manufaff ctutt ring, preparing

a customer’s’ drdd ug candidate foff r a

smootht patht wayaa towoo ard

commercialization. WeWW manufaff ctutt re

all of tht e produdd cts tht at we develop

foff r ouru licensees witht faff cilities

owoo ned and operated by Aptalis.

These high-quqq ality cGMP faff cilities in

tht e United States and Europe are also

apaa provoo ed to handle contrtt olled

subu stances. Our positive history of

cooperative collaba oration witht tht e

US FDA and otht er multiple

regulatory agencies and licensees in

Euruu ope, Asia, and tht e Middle East

havaa e resulted in successfuff l quqq ality

inspection rates and international

audits witht multiple audits condudd cted

yearly.yy
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Best-practice alliance and projo ect

management teams enaba le

pharmaceutical compmm anies to woww rkr

witht us in collaba orative partntt erships

witht common expectations and goals.

This model promotes quqq ality

partntt erships and enaba les shared

expertise, infoff rmation, and woww rkr flff owoo

optimization across all fuff nctions and

stages of tht e produdd ct development

cycle.

Q: How do you see Aptalis
Pharmaceutical
Technologies growing and
evolving?      

A: uruu strtt ategy is to continue to be

a leader in oral drdd ug delivery and

develop enhanced pharmaceutical

and biopharmaceutical produdd cts

based upuu on ouruu drdd ug foff rmulation

technologies. ToTT supuu port tht at strtt ategy,yy

we will continue to impmm rovoo e our drdd ug

delivery technologies, tht ereby

contrtt ibuting to tht e development of

produdd cts foff r out-licensing tht at offff eff r

tht erapaa eutic, markr et, and patient

benefiff ts.

This integrated pharmaceutical

route will enaba le us to continue ouruu

collaba orative partntt erships whww ile

continuing strtt eams of revenue frff om

tht e development and manufaff ctutt ruu e of

produdd cts foff r ouruu partntt ers, as well as

supuu port foff r tht e drdd ug development

process foff r tht e Aptalis Pharma

pipeline and portfoff lio of produdd cts.

WeWW will also look to expand ouru

growoo ing potential in emergr ing

markrr ets. Disease profiff les in

emergr ing markr ets are evolving to

more closely resembm le tht ose of

developed counu trtt ies, shiftff ing frff om

infeff ctious disease contrtt ol to

management of more chronic

conditions, such as cancer, diaba etes,

and respiratory and cardiovoo ascular

disease. For exampmm le, according to

tht e WoWW rld Healtht Orgr anization

(WHO), in tht e US, only 12% of

deatht s frff om cardiovoo ascular disease

occuruu in woww rkrr ing-age people,

compmm ared witht 28% in Brazil, 35%

in India, and 41% in Southt Afrff ica.

There is a growoo ing markrr et foff r

produdd cts tht at addrdd ess unmet medical

needs in tht ese counu trtt ies; and foff r

produdd cts tht at also enhance

tht erapaa eutic benefiff ts, such as dosing

regimens and targr eted dosage foff rms

(such as via drdd ug delivery

technologies), tht at greatly increase

tht e potential foff r success.

A case in point, Aptalis

Pharmaceutical TeTT chnologies created

a once-daily foff rmulation of

cyclobenzapaa rine, a muscle relaxant

tht at had been on tht e markrr et foff r

several years, to redudd ce tht e need foff r

frff equqq ent daily dosing. The result was

AMRIX® (Cyclobenzapaa rine

Hydrdd ochloride Extended-Release

Capaa sules), an FDA-apaa provoo ed produdd ct

tht at is markrr eted in tht e US by

Cephalon, designed to provoo ide

optimal drdd ug-release profiff les witht tht e

convnn enience of once-daily

admdd inistrtt ation. The new extended

release (ER) drdd ug foff rmulation not

only redudd ces tht e need foff r patients to

take multiple daily doses of

cyclobenzapaa rine, but also impmm rovoo es

tht e safeff ty profiff le and toleraba ility of

tht e drdd ug by redudd cing tht e levels of

somnolence associated witht tht e

standard immediate-release (IR) drdd ug

foff rmulation. This created a

successfuff l produdd ct witht rapaa id sales

upuu take in a generic markr et, witht IMS

recording sales of $119 million foff r

calendar year 2009. ToTT dayaa ,yy tht e

produdd ct is licensed in more tht an 20

countrtt ies around tht e woww rld,dd including

Southt KoKK rea, China, TuTT rkr ey,yy Israel,

Southt Afrff ica, RuRR ssia, Pakistan, and

Southt America.

WiWW tht more tht an 40 produdd cts

commercialized by partntt ers arounuu d

tht e woww rld,dd Aptalis Pharmaceutical

TeTT chnologies has demonstrtt ated

success and experience tht roughout

tht e past decade in provoo iding

technologically advdd anced produdd cts to

partntt ers addrdd essing unuu met medical

needs in tht ese markr ets. �
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NHALALL TAA ION TECHNOLOGY

3M Drug Delivery Systems is a leader in inhalation technology. For over 50
years, companies worldwide have looked to 3M for ingenious inhalation
systems and components to enable success. Beyond systems and
components, 3M delivers the expertrr ise, effff iciency, and flexibilitytt you need
to accelerate development for a competitive advantage. AtAA RDD, 3M will
offff er a DPI: Design for Manufacturabilitytt & Scale-Up workskk hop as well as
several poster presentations. In addition to our innovative new DPI
technology, 3M will showcase our nasal MDI, a varietytt of MDI drug
delivery devices, along with our inhalation components and manufacturing
solutions, proving why 3M technology is relied upon by more than 50% of
all MDI systems. Set up a meeting and learn more at
www.3M.com/ddsconferences.

Aptalis Pharma Inc. is a privataa ely held, leading specialtytt pharmaceutical
company providing innovataa ive, effff ective therapies for unmet medical
needs, including cycc stss ic fibrosis and gastss rointestss inal disordersrr . Aptalis has
manufacturing and commercial operataa ions in the US, the European Union,,
and Canada, and itstt productstt include ZENPEP®, CACC NASAA ASS ®AA , CACC RARR FAFF TAA E®,
PYPP LERARR ®AA , LALL CTEOL®LL , DELURSASS N®, and SASS LOFAFF LK®KK . Aptalis also
formulataa es and clinically develops enhanced pharmaceutical and
biopharmaceutical productstt for itstt elf and othersrr using itstt proprietary
technology plataa ftt orms, including bioavailabilitytt enhancement of poorly
soluble drugs, custss om-release profiles, and tastss e-masking/o// rally
disintegrataa ing tablet (ODT)TT formulataa ions. FoFF r more informataa ion, visit Aptaliss
ataa www.AptalisPharmaceuticalTeTT chnologies.com.

SPECIALTLL Y PHARMA

LICENSING & CAPAPP BILITIES

AvAA eva has a number of products for license from its development
pipeline along with a full complement of R&D capabilities to produce
transdermal drug delivery systems that fortrr ify pipelines and maximize
product life cycles. AvAA eva Drug Delivery Systems is one of the world’s
largest manufacturers of, and a pioneer in, transdermal drug delivery
systems with a rich history of providing pharmaceutical partrr ners with
fully integrated, controlled-release transdermal products that fulfill
unmet market needs. Products for licensing include Sufentanil, Fentanyl,
Clonidine, and Nicotine. For more information, contact Robertrr Bloder,rr VP
of Business Development, at (954) 624-1374 or visit
www.avevadds.com.

HOT-MELTLL EXTXX RURR SION

The first edition of the
Hot-Melt Extxx rusion
(HME) Compendium is
now available. In this
compendium, scientists
at BASF present a rangee
of polymers with both
low and high glass
transition temperatures
for pharmaceutical
technology. HME is
currently generating a
significant interest in thee
pharmaceutical industry
as the percentage of
poorly soluble
compounds continues too
increase. HME thus
enables such molecules
to increase their
solubility and

bioavailability. The compendium covers the chemistry and
applications of polymers in melt-extxx rusion to achieve the robust
processing conditions and desired release profiles of poorly soluble
drugs. Download and comment on the Compendium at
www.innovate-excipients.basf.com
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BIOPHARMA SOLULL TIONS

BioPharma Solutions, a business unit of Baxaa txx er,rr partrr ners with
pharmaceutical companies to supportrr their commercialization objb ectives
by providing scientific expertrr ise, sterile manufacturing solutions, parenteral
delivery systems, and customized supportrr services needed to meet the
unique challenges that parenteral products face. Experience makes the
diffff erence: with nearly 80 years of parenteral expertrr ise, we can help to
navigate the pathway of success for your molecule. BioPharma Solutions
provides our clients with confidence of delivery, service, and integritytt - we
know the work we do is ultimately vital to the patients you serve.
BioPharma Solutions offff ers resources to help solve the high-stakes
challenges you face in today’s complex parenteral marketplace. For more
information, contact Baxaa txx er BioPharma Solutions at (800) 4-BAXAA TXX ER or
visit www.baxterbiopharmasolutions.com.

Bend Research has decades of experience and a proven track record of
success in advancing pharmaceutical compounds. The scope of our workkk
is comprehensive. WeWW develop drug delivery solutions from a base of
fundamental undersrr tss anding, provide formulataa ion and dosage-form
assistss ance, and advance promising drug candidataa es all the wayaa to
commercializataa ion. Our engineering group has a wide range of tools and
the expertrr ise to assistss custss omersrr in process development and
optimizataa ion, science of scale, and scale-up and technology transfss er.rr WeWW
also operataa e a current Good Manufacturing Practice (cGMP)PP facilitytt to
produce supplies for regulataa ory, clinical, and commercial use. FoFF r more
informataa ion, contact Bend Research ataa (800) 706-8655 or e-mailing
info@bendresearch.com or visit www.bendresearch.com.

NEWEE TECHNOLOGIES

PHARMACAA EUTICAL SOLULL TIONS

Catalent Pharma Solutions is a world leader in patented drug delivery
technologies. For more than 70 years, we have developed and
manufactured advanced drug delivery systems and partrr nered with
nearly every maja or global pharmaceutical company. We continually work
to advance the science of drug delivery and enhance the therapeutic
and market perfrr ormance of our customers’ drugs. Our advanced drug
delivery technologies bring new options to resolve the technical
challenges development scientists face every day. These patented
technologies can improve the odds of successful formulation by
enhancing bioavailability, optimizing the rate of release, and targeting
the site of absorption. Our technologies include softff gel and Vegicaps®
Softff capsules; Zydis® fast-dissolve dosage form; modified-release
technologies; and a range of inhaled technologies, including MDIs, DPIs,
nasal sprays, and solutions/suspensions for inhalation, nebulizers, and
liquid inhalers. For more information, contact Catalent Pharma Solutions
at (866) 720-3148 or visit www.catalent.com.

TOPICACC L PRODUCT SERVRR ICES

Dow Pharmaceutical Sciences currently serves clients worldwide
with projo ects in various stages of development targeted for
dermatology, ophthalmology, wound care, topical pain, women’s
health, and other therapeutic areas. Dow’s full range of services
include formulation development, state-of-the-artrr in vitro permeationn
models to optimize formulations, full analytical supportrr , regulatory
consulting, cGMP clinical manufacturing, and clinical labeling. By
focusing exclusively on topical formulations for 33 years, Dow has
developed more prescription topical formulations than any company
in the world. We understand the problems and how to correct or
prevent them. Dow successfully developed topical formulations for
hundreds of companies of all sizes. Of the 30 prescription topical
dermatological product NDAs approved by the FDA in 2005-10, Dow
developed the formulations for 11. For more information, visit Dow
Pharmaceutical Sciences at www.dowpharmsci.com.
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IOAOO VAA AVV ILALL BILITY ENHANAA CEMENT

Elan Drug technologies’
NanoCrystal® technology
is a drug enablement and
optimization platftt orm
applicable to poorly water-rr
soluble compounds.
Improved bioavailabilitytt
provided by NanoCrystal®

technology can result in
the following benefits:
increased rate of

absorption, reduction in fed fasted variabilitytt , improved dose
proportrr ionalitytt , rapid formulation development, and reduction in required
dose with smaller and more convenient dosage forms. Five products
incorporating this technology are now launched in over 100 markets
worldwide with over $1.9 billion in market sales achieved in 2009. With
over 1,300 patents/ss patent applications, NanoCrystal® technology has been
optimized and simplified from 20 years in development. Applicable to all
dosage forms, products incorporating this technology have been
manufactured at commercial scale since 2001. For more information on
our platftt orm of technology solutions, contact Elan Drug TeTT chnologies at
edtbusdev@elan.com or visit www.elandrugtechnologies.com.

Flamel TeTT chnologies SASS is a leading drug delivery company focused on
developing safaa er,rr more effff icacious formulataa ions of drugs to tackle unmet
medical needs. Our product development pipeline includes biological and
chemical drugs formulataa ed with our proprietary plataa ftt orms, Medusa®aa and
Micropump®. Several Medusa-based productstt are ataa various clinical
stss ages of development; Medusa’s lead internal product candidataa e IFN-α
XL (long-acting interfrr eron alpha-2b) is currently the subjb ect of a Phase II
trial in HCVCC pataa ientstt . The company has FDA- and EMA-approved drugs
(Coreg CR®RR and Micropump aspirin, respectively)yy and manufactures
Micropump-based productstt . Flamel TeTT chnologies has collaborataa ions with
a number of leading pharmaceutical and biotechnology companies,
including Baxaa txx er,rr GSK, Merck Serono, and PfPP izer.rr The versrr ataa ile plataa ftt orms
mayaa be used to address threshold formulataa ion problems, such as poor
solubilitytt , aggregataa ion, and instss abilitytt for chemical and biological drugs.
FoFF r more informataa ion, visit Flamel TeTT chnologies SASS ataa www.flamel.com.

DELIVERYRR PLALL TAA FORMS

ANAA ANN LYLL TICACC L TESTING SERVRR ICES

Gateway Analytical provides quality analytical testing and consulting
services to the pharmaceutical, forensics, and material science
industries. Our company takes a forensic approach to scientific
problem-solving, blending forensic examination practices with standard
and innovative analytical methods to get to the root of pharmaceutical
issues. With more than 15 years of experience, you can rely on our
expertrr ise in product and process development, non-conformance and
failure investigations, foreign partrr iculate identification, and more to help
solve your toughest challenges. TrTT ust Gateway Analytical to be an
extxx ension of your own lab, providing personal atttt ention, high-quality
results, scientific talent, and technical expertrr ise to help you get the job
done. For more information, contact Gateway Analytical at (724) 443-
1900 or visit www.gatewayanalytical.com.

INNOVOO AVV TAA IVE SYRINGE SYSTEMS

The Gerresheimer
Group is the leading
manufacturer of glass
and plastic products
for the pharmaceutical
and life science
industry. The product
portrr ftt olio ranges from
pharma¬ceutical vials
to complex drug
delivery systems.
Gerresheimer is also
known for excellence
in the area of RTRR F®

(Ready to Fill) syringes,,
which are supplied
completely washed,

siliconized, assembled, nested, packed in tubs, and sterilized to the
customers. A range of proprietary acces¬sories, such as the rigid
needle shield with thermoplastic elastomer (TERNS) and the tamper-
evident Luer lock closure with twist-offff motion (TELC), facilitate
safety and convenience for the end-users of these syringe systems.
Gerresheimer partrr ners with customers worldwide to meet specific
market needs. For more information, contact Burkhard Lingenberg of
the Gerresheimer Group at +49 211 6181-250 or visit
www.gerresheimer.rr com.

DDDDDDDDDDDDDDDDDDDDDrrrrrrrrrrrrrrrrrrrrr
uuuuuuuuuuuuuuuuuuuuuuggggggggggggggg

DDDDDDDDDDDDDDeeeeeeeeeeeeeeeeeeeeeeeeee
vvvvvvvvvvvvvvvvvvvvvvvveeeeeeeeeeeeeeeeeeeee

llllllllllllooooooooooooooooooooo
pppppppppppppppppppppppppppmmmmmmmmmmmmmmmmmmmm

eeeeeeeeeeeeeeeeeeeeennnnnnnnnnnnnnnnnnn
ttttttttttttttttttttttt

&&&&&&&&&&&&&&&&&&&&&&&
DDDDDDDDDDDDDDDDDDDDeeeeeeeeeeeeeeeeeeeeee

llllllllllllllllllllliiiiiiiiiiiiiivvvvvvvvvvvvvvvvvvvvvvv
eeeeeeeeeeeeeeeeeeerrrrrrrrrrrrrrrrrrrrrr

yyyyyyyyyyyyyyyyyyyyyrrrrrrrrr
JJJJJJJJJJJJJJJJJuuuuuuuuuuuuuuuuuuuuuuu

nnnnnnnnnnnnnnnnnnnneeeeeeeeeeee
2222222222222222222220000000000000000000000

11111111111111111111111111111111111111
VVVVVVVVVVVVVVVVVVVooooooooooooooooooo

lllllllllllllllll1111111111111111111
1111111111111111111111

NNNNNNNNNNNNNNNNNNNNNoooooooooooooooooo
555555555555555555555

666666666666666666666666666666666666666666666666

64-68 DD&D June 2011-Tech Showcase_Layout 1  5/26/11  3:40 PM  Page 66

mailto:edtbusdev@elan.com
http://www.elandrugtechnologies.com
http://www.flamel.com
http://www.gatewayanalytical.com
http://www.gerresheimer.com


ULTLL RARR -PURE BIOPLOYOO MERS

KitoZyme is announcing high-valuable advancement in its patented
technology KiOmedine®, a pioneering platftt orm of ultra-pure biopolymers
for therapeutic innovation. A recent development in its technology permits
a tight management of the molecular characteristics of ultra-pure chitosan
of non-animal origin, namely the molecular weight and the degree of
acetytt lation. The average molecular weight is now in the range of 30,000
to 200,000 with narrow polydispersitytt and high batch-to-batch
consistency. This extxx ended range gives the opportrr unitytt to medical and
pharmaceutical companies to screen variable molecular characteristics for
optimum and consistent perfrr ormance, providing opportrr unities for
customized specification and greater diffff erentiation of the final
formulations. For more information, visit KitoZyme at
www.kitozyme.com or email info@kitozyme.com.

LTLL S Lohmann
Therapie-Systss emeee
AG is a world-classssss
developer and
manufacturer of
transdermal
systss ems, oral film
drug delivery
systss ems, and
adhesive
laminataa es. WeWW useee

leading-edge technology to manufacture developed productstt on a large
and costss -effff ective commercial scale. LTLL S develops productstt from
inception through commercializataa ion in our facilities in Germany and the
US under GMP conditions, both approved by the FDA and European
Authorities. Our partrr nersrr include many of the world’s successfss ul
pharmaceutical, consumer healthcare, medical device, and diagnostss ic
companies. Our resources include research & development, clinical
pharmacology, technology transfss er,rr analytyy ical, regulataa ory afaa fff airsrr , qualitytt
assurance, operataa ions, and product supportrr . FoFF r more informataa ion, visit
LTLL S Lohmann Therapie-Systss eme AG ataa www.ltslohmann.com.

DRURR G DEVEE ELOPMENT & DELIVERYRR

SILICONE MATAA ERIALS

When it comes to drug delivery, NuSil provides numerous solutions that
fit a variety of device needs. While most silicone products are
customized for individual delivery systems, all are developed with FDA
regulatory concerns in mind. In addition to its role as a supplier,rr NuSil
offff ers research and development capabilities for those looking for
proprietary, custom formulations. Regardless of batch size, NuSil
delivers quality, high-perfrr ormance silicone materials based on your
unique propertrr y requirements, as well as provides precise, custom
formulations. NuSil offff ers an even wider range of silicone material and
compound options for transdermal, transmucosal, implanted intrathecal,
and extxx ernal delivery devices, as well as ingestible materials. For more
information, contact NuSil TeTT chnology at (805) 684-8780 or visit
www.nusil.com.

DEVEE ELOPMENT & DELIVERYRR SOLULL TIONS

Founded in 1991, Partrr icle Sciences is an integrated provider of both
standard and nanotechnology approaches to drug development and
delivery. Through a combination of preformulation, formulation,
analytic, bioanalytic, and manufacturing services, Partrr icle Sciences
provides clients with a powerfrr ul, integrated solution to most
effff iciently take a drug from discovery to the clinic. Each projo ect has aaa
dedicated team and leader to manage the projo ect from startrr to finish..
With years of experience to draw upon, Partrr icle Sciences can
confidently handle diffff icult APIs, complicated intellectual propertrr y
terrains, and challenging delivery goals to arrive at the simplest, mosstt
effff icient solution to the client's needs. For more information, contact
Partrr icle Sciences at (610) 861-4701 or visit
www.particlesciences.com.
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ANAA UFAFF CAA TURING & DEVEE ELOPMENT

Patheon is a leading
global provider of
contract dosage form
development and
manufacturing
services to the
pharmaceutical and
biotechnology
industries. Employing

more than 4,700 highly skilled stafaa fff , Patheon’s netwtt ork of modern
manufacturing facilities located in Nortrr h America and Europe offff er more
than 3 million sq ftff of best-in-class capacitytt . With three facilities in the US,
three in Canada, and four in Europe (including twtt o in Italy, one in France,
and one in the UK)KK , Patheon is able to meet the international requirements
of its customers. Patheon’s development and manufacturing capabilities
cover prescription (RxRR )x products in solid, semi-solid, and liquid dosage
forms, as well as specialized capabilities in high-potency, cephalosporin,
controlled/s// ustained release, and sterile manufacturing, including aseptic
filling and lyophilization. For more information, contact Patheon at (888)
PAPP TAA HEON or visit www.patheon.com.

Pharmaceutical excipientstt produced by Stepan Company feataa ure
outstt tss anding perfrr ormance characteristss ics for use in the development of
medical delivery systss ems including topical formulataa ions. NEOBEE®

Medium Chain TrTT iglycerides are odorless, colorless, and nataa urally derived.
Their low viscositytt and polar nataa ure facilitataa es handling under low-
temperataa ure processing conditions and promotes improved dispersrr ibilitytt ,
spreading, and dissolution of actives. ONAMER®RR M (Polyquataa ernium-1)
exhibitstt unique antimicrobial activitytt , is extxx remely mild, and exhibitstt very
low toxicitytt to hostss cells, allowing ONAMER®RR M to function in a wide rangeee
of medical device applicataa ions, including surgical scrubs, surgical preps,
and other topical formulataa ions requiring a broad spectrum of antimicrobiall
effff icacycc . FoFF r more informataa ion, contact Stepan ataa (201) 712-7642 or visit
www.stepan.com.

PERFORMANAA CE EXCXX IPIENTS

PREFILLED/CLINICACC L SAFETY SYRINGES

Unilife Medical
Solutions has a range
of prefilled and
clinical safety
syringes suitable for
pharmaceutical
companies,
healthcare facilities,
and patients who self-
administer
prescription
medication. Our
products incorporate

passive and fully integrated safety features that can help customers
comply with needlestick prevention laws and encourage single-use and
safe disposal practices outside of healthcare setttt ings. The products
feature a passive (automated) needle retraction mechanism allowing
operators to control the speed of needle retraction directly from the
body into the barrel of the syringe. The Unilife Ready-to-Fill Syringe
features a glass barrel and is compatible with the manufacturing
procedures used to fill standard prefilled syringes. The Unitract 1-mL
Insulin Syringe is FDA certrr ified and now being manufactured in the PAPP
facility. For more information, contact Unilife at (717) 938-9323 or visit
www.unilife.com.

DEVEE ELOPMENT SERVRR ICES

Xcelience is a premier provider of formulation development and
manufacturing solutions with a solid reputation for accelerating early
phase small molecule development. Our outstanding quality record,
significant drug development expertrr ise, willingness to customize, andd
disciplined projo ect management enable us to deliver real advantages
to clients needing to speed potential drugs to clinical trials. Since
1997, Xcelience has been renowned for reliably expediting drug
development. Our formulation development scientists have
considerable experience overcoming challenges associated with
physical and chemical propertrr ies of drug substance, or limited
quantities of API, in a manner that results in compounds with
improved solubility and bioavailability. Partrr nering with a specialist likee
Xcelience for early phase development can significantly reduce
product risk and accelerate development timelines. For more
information, contact Xcelience at (608) 643-4444 or visit
www.xcelience.com.DDDDDDDDDDDDDDDDDDDDDrrrrrrrrrrrrrrrrrr
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Beyond Monoclonals for Severe
Autoimmune Diseases
Guy-Charles Fanneau de la Horie, CEO, and Pierre Vandepapeliere, CMO, Neovacs SA

Therapeutic Focus
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C
hronic inflff ammatory and autoimmune diseases, such as

rhrr eumatoid arthritis (RA), Crohn’s disease (CD), psoriasis,

and Systemic Lupuu us Erythematosus (lupuu us), are maja or causes

of morbr idity and mortality,yy affff eff cting subu stantial numbers of people

across all ages and genders. More than 3% of the population suffff eff rs

frff om a severe chronic inflff ammatory or autoimmune disorder, with an

impact on health and well-being that ranges frff om the very distressing

to disabling to lifeff -threatening. In addition to the personal impact,

these diseases represent a signififf cant pubu lic health and societal

burden; as one example, an individudd al with CD has an 80% lifeff time

risk of requqq iring surgery.yy

TrTT eatment foff r these diseases has historically foff cused on

symptomatic therapaa y,yy such as anti-inflff ammatory drugs, and second,dd

on disease-modifyff ing drugs, typically broad-spectrum

immunosupuu pressants, including corticosteroids and foff late inhibitors.

This classical apaa proach has two maja or shortcomings: fiff rst, whww ile

treating symptoms, the disease still progresses leading to, foff r

example, irreversible joint damage in RA. Second,dd the disease-

modifyff ing therapaa ies havaa e very signififf cant offff -ff target side effff eff cts. For

example, it is estimated that upuu to half of the pathological effff eff cts of

lupuu us are attributable to the therapaa ies versus directly to the disease

itself.ff

Throughout the past 12 years, the advent of targeted biologics,

especially inhibitors of TNFα, a pro-inflff ammatory cytokine, has

transfoff rmed the treatment of manynn of these diseases. In RA, this class

of drugs has shown the ability to arrest and even, in some cases,

reverse disease progression, and in CD, they havaa e demonstrated both

steroid-frff ee remission and the ability to indudd ce mucosal healing. For

such powerfuff l drugs, they are also relatively safeff , with the most

signififf cant concern being increased vulnerability to certain bacterial

diseases and the potential reactivation of latent granulomatous

infeff ctions, such as tubu erculosis. Five TNFα inhibitors are currently

markrr eted,dd with similar effff iff cacy in RA, although not all apaa pear

effff iff cacious in CD. The fiff rst of this class was introdudd ced in 1998.

ToTT dayaa ,yy this is the most successfuff l category of biologic drugs, with

sales in 2010 of ovoo er $20 billion, a doubu le-digit percentage increase

on 2009.

More recently,yy the therapaa eutic arsenal of biological drugs foff r

autoimmune and inflff ammatory disorders has expanded to other

mechanisms of action, to include antibodies targeting CD20 on B

cells, the IL-6 receptor, and IL-12/23, as well as a selective T cell co-

stimulation modudd lator. In lupuu us, historically a very challenging target

foff r drug developers because of the polymorphic and flff uctuating

nature of the disease, a monoclonal antibody targeting the

BLyLL S/BAFF protein was recently licensed by the U.S. Food and Drug

Administration (FDA) foff r markrr eting in the United States and is under

regulatory review in Europe. This success has unleashed new interest

in the fiff eld,dd previously a gravaa eyard of faff iled clinical trials. For

example, a number of companies are pursuing apaa proaches targeting

the cytokine interfeff ron alpha, whww ich has been strongly implicated in

the pathogenesis of lupuu us.

AuAA tuu oimmumm ne Disease: UnUU met Medicalaa Needs
For all this progress, current biologic drugs also havaa e signififf cant

drawaa backs and as a consequqq ence, there remain signififf cant unmet

medical needs. The maja or shortcomings include the foff llowing:

• Manynn patients do not respond,dd or do not respond well, to a

given drug. It is estimated that upuu to 40% of patients do not

respond adequqq ately to a fiff rst TNF inhibitor, although manynn of

these non-responders do respond to a second drug in the same

class. Only 50% of RA patients achieve disease remission with

a TNFα inhibitor plus methotrexate. Whyhh this should be the

case is unknkk own, although one faff ctor is likely to be that drugs

targeting a single epitope on a protein, such as monoclonal

antibodies, are vulnerable to losing effff iff cacy if this particular

epitope is absent, masked,dd or lacking therapaa eutic relevance in

some patients. This lack of therapaa eutic breadth is important in

more complex targets, such as interfeff ron alpha foff r lupuu us. This

cytokine has 13 naturally occurring subu types, whww ose individudd al

role in disease is not knkk own: it is unlikely that a monoclonal

antibody can successfuff lly target all 13 subu types.

• In manynn patients, current drugs lose effff iff cacy ovoo er time, oftff en

because the patient’s immune system generates anti-drug

antibodies. In a recent large Danish study,yy drug adherence at

year 2 in RA patients ranged frff om 40% to 60%.1 The analysts

Datamonitor estimate that upuu to 90% of CD patients havaa e

faff iled a TNFα inhibitor (inflff iximab) aftff er 3 years.2 Such

fiff gures clearly represent a maja or medical challenge in the

treatment of chronic diseases typically diagnosed in young or

middle-aged adudd lts and foff r whww om lifeff long therapaa y is usually

needed.
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FiFF gi urerr 1. A KiKK nii oid isii an ImII munogenic But
InII activavv ted Derirr vavv tivevv of a WhWW ole Recombinii ant
Cyytokikk nii e. ((S(( ourcrr e: Neovavv cs)) Neovacs’ Kinoid technologgyy
is being developed to treat severe chronic inflammatory and
autoimmune diseases, such as rheumatoid arthritis, Crohn’s
disease, and lupus. Kinoids are active immunotherapies that, when
delivered by intramuscular injection 3 to 4 times a year, stimulate the
patient’s own immune system to address the underlying cause of the
disease.
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• Most current biologics typically requqq ire frff equqq ent injn ections,

once per week or every other week. Some are delivered by IV

infuff sion. This represents both a compliance challenge and is

potentially a burden on caregivers or the healthcare system.

• These drugs are expensive, typically $15,000 to $20,000 per

patient/tt year.

As a consequqq ence of these and other concerns, biologics are

typically held in reserve foff r the most severely ill patients (foff r

example, in Europe and the US, less than 20% of CD patients with

moderate-to-severe disease receive a TNFα inhibitor),

notwithstanding a growing body of evidence that shows, in both RA

and CD, that early use can alter the course of disease long-term.3

AuAA tuu oimmumm ne Disease TrTT eataa mentnn Optitt ons in
Devee evv lopmentnn

The faff ct there remains a signififf cant unmet medical need,dd

together with the commercial success of existing therapaa ies, means

these diseases are of great interest to the biopharmaceutical indudd stry.yy

There are signififf cant effff off rts in hand to expand the options open to

patients and their phyhh sicians, whww ich can be divided into the foff llowing

three categories:

• Small molecule immune-modudd lating drugs

• Passive immunotherapaa y biologics to non-TNF targets

• Active immunotherapaa ies

WiWW th regard to small molecule produdd ct candidates, a number of

companies havaa e compounds in clinical development, in particular

tyrosine kinase inhibitors, a drug class with produdd cts already

markr eted in cancer indications. Small molecule drugs havaa e

advantages, including low costs of manufaff cture and the convnn enience

of oral administration. However, they lack the specififf city of

biologics, increasing the risk of offff -ff target adverse effff eff cts, especially

in chronic use. Further, a daily or twice-daily pill mayaa represent a

compliance challenge, notably in younger patients and those not

experiencing anynn current disease activity.yy

There are a number of biologic passive immunotherapaa ies to

non-TNFα targets, either apaa provoo ed or in development, including

ones targeting cytokines, such as IL-6, and others inhibiting B or T

cell activity.yy Most oftff en, these drugs are used in patients whww o havaa e

faff iled,dd or are intolerant of,ff TNFα inhibitors. While provoo iding

valuable options to this population, these drugs typically havaa e manynn

of the disadvantages of the TNFα inhibitors, notably the risk of drug

resistance, frff equqq ency of administration, and cost. In addition, there is

not the safeff ty experience with these newer agents, and some of them

havaa e relatively signififf cant, if rare, safeff ty concerns.

AcAA tcc itt vevv Immumm nothtt erapaa ypp foff r AuAA tuu oimmumm ne
Diseases

The third category,yy active immunotherapaa y,yy holds out the promise

of addressing the shortcomings of passive immunotherapaa ies, without

requqq iring a new therapaa eutic pathwayaa .yy Neovoo acs’ apaa proach, called

Kinoids, invnn olves the administration of the target cytokine by

intramuscular injn ection, foff rmulated in such a wayaa as to stimulate the

patient’s own immune system to generate antibodies directed against

the target cytokine (Figure 1). For example, the TNF inhibitors havaa e

established that antibody to TNF is effff iff cacious in treating multiple

autoimmune diseases; under this modality,yy instead of administering

synthetically produdd ced antibody,yy TNFα Kinoid administration will

foff ster indudd ction of endogenous polyclonal anti-TNFα antibodies.

The advantages of this therapaa eutic apaa proach are manynn (TaTT ble 1).

Being the antibodies produdd ced are polyclonal, recognizing multiple
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aTT ble 1. Comparison of Neovacs’ Active Immunotherapy to Passive Immunotherapies (mAbs). (Source: Neovacs)
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joined Neovacs as its CEO in May 2006, bringing over 15 years of experience

in biotechnology. Prior to joining Neovacs, he was Vice-President, member of

the Executive Committee and General Manager, Europe for IDM. He led the

European operations, a fully integrated unit from Basic Research to Business

Development with 70 employees. Before that, he spent 8 years with Biogen,

where he founded the French and Benelux commercial operations, moved to

the US to become National Director of Sales and where his last position was,

Vice-President of Strategic Commercial Operations, responsible for the

Regulatory, Medical, and Marketing Operations for the International Unit. From

1990 to 1995, he worked at Schering-Plough in various positions, including

International Product Manager for Intron A (a recombinant interferon a) and

Cytokine Business Unit Manager in France. In 1989, he gained sales

experience at Baxter after having started his career in the industry at

Boehringer Ingelheim within the Animal Health Department. Dr. Fanneau de La

Horie holds a Doctorate in Veterinary Medicine from the Ecole Nationale

Vétérinaire de Lyon (France) and an MBA from INSEAD (Fontainebleau,

France). 

joined Neovacs in September 2008 and is responsible for clinical development

and regulatory affairs. He brings more than 20 years of experience in clinical

development, including 18 in the field of immunotherapy and prophylactic

vaccines. Prior to Neovacs, he was Director of Clinical Research and Early

Development at GlaxoSmithKline Biologicals, in charge of the clinical evaluation

of early phase projects, new formulations, and adjuvants. He has been involved

in the development of many major vaccines, including pediatric combinations,

hepatitis A and B, herpes simplex, HIV, tuberculosis, Chlamydia trachomatis,

and adult Streptococcus pneumoniae vaccines. In addition, he has extensive

experience with immunotherapies, including those targeting hepatitis B and C,

HPV, HSV, and HIV. Prior to GSK Biologicals, he was at ICI Pharmaceuticals

from 1987 to 1990, working on cardiovascular products. Dr. Vandepapeliere

holds a Medical Doctorate from the Universities of Namur and Louvain-

Brussels, a Postgraduate Diploma in Tropical Medicine from the Institute of

Tropical Medicine of Antwerp, and a PhD in Biomedical Medicine from the

University of Ghent.

epitopes on the target cytokine (unlike passive immunotherapy

approaches), they might be expected to have both broader and longer

efficacy than passive immunotherapies. In addition, because they are

generated by the patient’s own immune system, they will not stimulate

the generation of resistance through the creation of anti-drug

antibodies. Also, while the immune response to the active

immunotherapies is transient, testing to date indicates that re-treatment

will only be required every 3 to 4 months, a significant reduction in

the compliance and patient/caregiver burden. Finally, passive

immunotherapies rely completely on the drug administered for their

therapeutic effect, requiring gram quantities per patient per year. By

contrast with active immunotherapy, it is the patient generating the

antibody and hence only milligram quantities per patient per year are

required, with obvious implications for cost of goods.

Neovacs’ Kinoids: Clinical Development
In principle, this technology can be applied to any cytokine target

of therapeutic interest. Neovacs currently has two Kinoids in clinical

development: A first-in-man clinical trial in patients with CD of the

lead product, TNFα Kinoid, has reported results. Data presented at

Digestive Disease World 2011 showed a very good safety profile,

immunogenicity at the higher doses tested, and encouraging

indications of clinical efficacy. The TNFα Kinoid is now in two Phase

II studies: one in RA patients who have failed a TNF inhibitor, and a

second in Crohn’s patients, also having failed a TNF inhibitor. A

second Kinoid, IFNα, is currently in a Phase I/II study in lupus

patients in Europe, with initial results presented at the European lupus

meeting in April 2011.

Future Developments & Milestones
Looking ahead, Neovacs plans to have full data from the Phase

I/II with IFNα Kinoid in July 2011, and first results from the TNF-

Kinoid Phase II program in late summer 2011.

Biotechnology has transformed the treatment of severe

autoimmune diseases, and continued innovation holds great promise

for patients afflicted with these serious and debilitating conditions.

Approaches based on active immunotherapy offer significant

advantages, and recent breakthroughs in other fields, notably

oncology, are also highly encouraging. An approach using active

immunotherapy principles will likely  play a key role in the future in

treating autoimmunity and inflammation, with clinical trials already in

hand in CD, RA, type 1 diabetes, and lupus.
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R&D Discussion
Series

WhWW ataa ArAA e thtt e TrTT anaa sfoff rmataa ionalaa Chanaa ges
Required in tht e Big “R”RR ?
PaPP rt 2 ofo a 6-p- art serirr es

Intnn rodudd ctcc itt on
The previous article (January 2011) in

this series positioned R&D as the

innovoo ation steward at the center of

sustainable growth in an organization. This

article will address the transfoff rmational

changes requqq ired,dd fiff rst and foff remost, in

Research, and how this fuff nction can better

contribute to driving long-term

innovoo ation.While revenue growth foff r the

indudd stry is projo ected to be about $225

billion frff om 2010-2014 with global sales

reaching $1.1 trillion by 20141, greater than

$142 billion in sales of drugs will havaa e

patent expirations foff r the same period.

However, patent expirations are only part of

the problem. New and improvoo ed drug

apaa provoo als, whww ich are needed to get a

produdd ct to markr et, also are on a decline.2

This suggests a great need foff r more

effff eff ctive and effff iff cient processes to identifyff

the right produdd cts that will obtain apaa provoo al,

reimbursement and markr et adoption.

Currently,yy the time invnn olved in discovoo ering

a potential new drug all the wayaa to FDA

apaa provoo al is about 10 to 15 years with

capaa italized costs of more than $1.8 billion

per drug. The discovoo ery or “Research”

portion of this development is

apaa proximately 5.5 years and with

capaa italized costs of more than $800 million

per drug.3/4 ToTT put this in perspective,

consider the number of produdd cts a large

pharma has in the markrr et. When it comes

down to it - not manynn .yy By the time produdd cts

siftff through selection, development, and

commercialization, there are faff r feff wer that

make it through to markrr et. One out of 24

targets in discovoo ery are launched. Only 9

of these make it out of pre-clinical.3A

paradigm shiftff is requqq ired in the Research

phase to avaa oid the immense direct cost as

well as the opportunity cost of not selecting

the right produdd cts. This article will explore

a new frff ameworkrr foff r thinking about

Research that will improvoo e this fuff nction’s

ability to select the right produdd cts. In

addition, the article will outline lessons

learned in Research frff om outside of the lifeff

sciences indudd stry that can be employoo ed.

ThTT e Newee Impmm erataa itt vevv s foff r
“R”RR

Research includes activities ranging

frff om target to hit, hit to lead,dd lead

optimization, and preclinical. The Research

fuff nction has made maja or strides in

improvoo ing success rates by using new

techniquqq es. One area that Research has

been optimizing is phyhh sico-chemical

properties, such as solubu ility,yy chemical

stability,yy hyhh drophobicity/hyhh drogen bonding

potential, charge, size, salt foff rm, and
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polymorphism. In addition,

there has been much

progress in biological

analysis, such as intestinal

mucosal cell permeation,

liver and kidney,yy clearance,

metabolism, transporters,

protein binding, blood-brain

barrier permeation, target

cell permeation, QT interval

prolongation (eg, hERG),

and toxicity.yy In spite of the

progress, the selection

process foff r the right produdd ct

to take to markrr et is still

lacking. As mentioned

earlier, only 10% of

produdd cts that leavaa e

preclinical make it to

markrr et. WiWW th 46% of the

cost and 41% of the time

invnn ested in the “R,” there is

a need to foff cus more

carefuff lly to ensure

successfuff l selection of the

right produdd ct to bring to markr et.

All this, and Research is currently

faff ced with unprecedented dynamics. It

used to be that 1 in every 5,000 to 10,000

compounds needed to be siftff ed through.

Now there are manynn more targets

generated; in faff ct, this number has

doubu led (and sometimes tripled) given

new target generation techniquqq es. Thus,

picking the right targets is even more

challenging.

The root cause: the “R” is rarely,yy if

ever, connected to the reality of whww at it

takes to get a produdd ct through the “D.”

From a Development standpdd oint, there is

an increased foff cus on “developability” at

maximum effff iff ciency,yy as the cost of

development has skykk rocketed. Also, both

the “R” and the “D” need to be connected

to whww at will ensure successfuff l “C”

(Commercialization). From a

Commercialization standpdd oint, there is

more scrutinynn by the FDA given CER

requqq irements and,dd also, reimbursement has

become more challenging with health care

refoff rm. The variables that present

themselves in “D” and “C” need to be

examined in the discovoo ery phase to havaa e

the highest probability of success.

Research and Development should

havaa e a harmonious, produdd ctive, and

operational partnership, ultimately

bringing successfuff l produdd ct

Commercialization. In the end,dd the FDA

should apaa provoo e, payaa ers should want to payaa ,yy

and the produdd ct should gain markrr et

adoption. Finally and most importantly,yy

lifeff sciences companies should be able to

command a premium. So, it’s not just

about havaa ing a seemingly wonderfuff l

compound. The produdd ct has to be fiff rst-in-

class, best-in-class, diffff eff rentiated,dd address

an unmet medical need,dd and havaa e a markrr et

that will reapaa profiff ts.

Simply put: Research needs to be

able to strategically select the right

produdd cts that can be successfuff lly

developed and commercialized. The key

paradigm shiftff : Use comprehensive and

systematic rigor in identifyff ing the right

foff cus areas by developing a Research

Strategy.yy From a big picture perspective,

whww at does this mean foff r Research?

1. First, identifyff the right foff cus areas

that will yield an opportunity foff r a

breakthrough using RIGORORR US

analusis. Start with the end in

mind. Strategically select produdd ct

areas; avaa oid thinking only of the

medical/scientififf c aspect, but

rather, infuff se opportunities with

variables that need to be

Company Situation Problem Results 

Kodak 

 

Maintaining an irrelevant strategy:  

•Eastman Kodak turned photography into a national hobby in 
the late 1800s, defining an industry that would endure nearly a 
century of innovation and growth. 

•Kodak developed thousands of innovations throughout the 
20th century, including the color instamatic camera. 

•In 1975 Kodak successfully tested its first digital camera. This 
was 6 years before Sony introduced its version. 

•Demand for Kodak products peaked in 1995. This was 
reflected in an all-time high share price of $95. 

 

Disruptive technology:  

•Staying true to their strategy, Kodak ignored its own 
technological breakthroughs and focused on the 
traditional photography segment. 

•When revenue started to fall, Kodak scrambled to 
expand its strategic options beyond a single thread. 

•Kodak’s efforts were hampered by its need to 
finance and restructure around the disruptive 
technology. 

 

Downward spiral: 

•Shares declined drastically, forcing nearly 100,000 
layoffs. 

•Kodak was a US market leader in digital cameras 
but, saddled with billions in debt, could not turn a 
profit. 

Corning 

 

Chasing fast money: 

•During the late 90s, Internet and telecommunications 
companies heat up Wall Street with 60x earnings valuations.  

•The market forecasted 200% year over year demand growth 
for internet bandwidth (2000-2006). 

•Corning abandoned its traditional model of developing 
components and products for a range of industrial clients and 
consumer segments, in favor of the promise for quick profits on 
optical fiber. 

•In 1999 Corning acquired 12 optical technology companies for 
$9B, $6B of which is good will. 

•Company transitions from a balanced product portfolio driven 
by R&D innovation to an optical fiber company. 

 

Lack of diversification: 

•Corning disregarded the strategy that made it 
successful – “patient money” and a long-term 
commitment to technology. 

•When the market crashed, Corning found itself fully 
exposed to the technology bubble, having invested 
heavily in optical fiber related technologies. 

•This focus left Corning with its other revenue 
streams greatly diminished, having sold off its 
cookware and non-telecommunications optical fiber 
businesses. 

 

 

Near death experience: 

•Profits spike in 2000 to $3.15B driven by market 
speculation and drop to $602M by end of 2002. 

•During the same period, the stock price soars past 
$100 and crashes to single digits. 

 

Xerox 

 

Moving from the copier company to the document 
company: 

•In the late 90s, Xerox attempted to move from providing 
copiers in a manufacturing economy to document solutions and 
services. 

•This strategic move was predicted to enable Xerox to reshape 
its business model from a production economy model to a 
networked digital economy model. 

 

 

Underestimation of the investment required and 
management trouble: 

• Xerox’s core capabilities were designed for the old 
world, and the company was not ready to tackle such 
a bold transformation. The company grossly 
underestimated the investment required to execute 
the change and did not have the necessary 
resources to do so. 

•Management fiasco between CEO and CEO 
successor undermined the company’s plan to 
reinvent itself to succeed in the Digital Age.  

 

 

Free fall: 

•By 1998, Xerox entered a three-year period of "free 
fall," in which its share price sank from around $60 to 
$4, and yearly revenues continued to fall for the next 
several years. 

•Later on, the company unveiled new digital printers 
and office systems and taken market share from 
competitors, but is still struggling to boost revenue 
growth in a slow sales market, where pricing 
pressures have cut into profit margins. 

 

TaTT ble 1.
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considered fuff rther down the road

in Development and

Commercialization. WiWW ll sales meet

expectations? WiWW ll it serve a large

enough patient population? WiWW ll

insurance companies provoo ide

reimbursement? These quqq estions

represent just a feff w of the key

quqq estions that must be

asked/dd answered.

2. Once the foff cus opportunity areas

are selected,dd perfoff rm the right dudd e

diligence. For each foff cus area, this

means going frff om 100 potential

produdd cts/opportunities to 2 to 3.

Given the growth breakthrough

nature of successfuff l lifeff sciences

companies, an intense rigorous

analysis is needed to ensure you’re

selecting a viable, sustainable

growth opportunity.yy Rigor includes

assessing markrr et attraction,

doability of development, and 15

other dimensions. Due diligence

rigor now must be a new capaa ability

foff r the Research fuff nction.

WhWW yhh is RiRR gor
Impmm ortrr anaa tnn ?

The Horizon 1-2-3 growth model

(Figure 1) provoo ides an excellent frff ameworkr to

evaluate the health of a produdd ct pipeline as

well as the directional plans of an

organization. Horizon 1 growth is foff cused on

short-term tactical growth. Horizon 2 models

foff cus on adjd acency growth based on a current

markrr et or produdd ct. Horizon 3 growth is

foff cused on growth in a “net new” markr et.

Lifeff sciences companies are, by design,

foff rced to foff cus on Horizon 3 to reach a

successfuff l outcome. The right new produdd ct

therefoff re must be selected by wayaa of a

systematic, rigororous process in the

Research phase or it runs the risk of not

receiving apaa provoo al, reimbursement and

adoption. Which growth model is

representative of your companynn ’s current

strategy?

Horizon 1 Growoo th (H1):( ) ): Protects the

present. TaTT ctics extend the base business in

the current markr et using the same business

design, same customers, and same

services. H1 has a profiff t foff cus that aims

foff r incremental and optimized growth by

foff cusing on improvoo ement levers such as

sales foff rce excellence, markr et

effff eff ctiveness, price optimization, client

account management, and Lean Sigma. For

example, to protect current invnn estments,

manynn of the large pharma are shiftff ing sales

personnel to Asia in an effff off rt to capaa ture the

20-30% growth rate in demand foff r drugs

frff om China. New sales tactics are being

employoo ed to protect near-term revenue

growth and covoo er the massive territory of

China and the frff agmented markrr et. In

manynn cases, sales processes and

organizational incentives havaa e been

bolstered; additional tools and automation

has been deployoo ed and several other areas

havaa e been improvoo ed to help the sales

fuff nction become more effff eff ctive and

effff iff cient.

Horizon 2 Growoo th (H2):( ) Drives profiff t or

revenue. Grows business by innovoo ating the

base through core capaa abilities, customer

access, produdd cts/services, business, or

operational models to drive scale across

the enterprise. H2 has an incremental

profiff t and revenue foff cus in current and

adjd acent markr ets. For example, same

produdd ct, new markr et: diabetes drug

Metfoff rmin was discovoo ered to potentially

prevent the hepatitis C virus frff om

replicating in the body.yy

Horizon 3 Growoo th (H3):( ) Drives profiff t,

revenue, and shareholder value. Achieves

growth breakthroughs with net newness,

“fiff rst drug of its class.” H3 creates

signififf cant markrr et impact by coming a

series of new growth elements to create

“newness” across a series of dimensions.

KeKK y areas of “newness” include, but are

not limited to:

• New/improvoo ed produdd cts/services,

foff r example, Benlysta, a drug frff om

Human Genome Sciences, is the

fiff rst in a new class of drugs called

BLyLL S-specififf c inhibitors

• Business model expansion, foff r

example, payaa foff r drug perfoff rmance

offff eff red by companies like Merck,

Sanofiff and Novoo artis

• Geograpaa hic expansion, foff r example,

expansion into new territories

• VaVV lue Chain expansion, foff r

example, the integration of the HIV

division of Pfiff zer and Glaxo to

create a new companynn ViVV iV

Healthcare and develop a joint

pipeline and broader value chain foff r

HIV

For example, new produdd ct, new

markrr et: Benlysta, a drug frff om Human

Genome Sciences, is the fiff rst in a new

class of drugs called BLyLL S-specififf c

inhibitors to help treat lupuu us.

One of the best recent H3 examples in

creating a new markr et can be foff und in

Apple’s iPad. Released just ovoo er a year

ago, the device sold almost 15 million

units in 2010, 3 million of those within its

fiff rst 3 months on the markrr et. Not bad foff r a

produdd ct that was unimaginable just a

coupuu le years ago.4 iPads now make us

think twice about purchasing personal
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computers, a stapaa le in consumer

technology.yy 5

While most companies are adept at

ensuring strong Horizon 1 growth, and

manynn can drive Horizon 2 growth, faff r feff wer

achieve Horizon 3 growth. This is the

constant challenge of lifeff sciences

companies. As stated previously,yy lifeff

sciences companies havaa e no choice but to

foff cus growth on H3.

WhWW ataa Canaa Be Learaa ned
FrFF om Othtt er Indudd stries?

The lifeff sciences indudd stry can learn

much by examining other indudd stries (TaTT ble

1) that havaa e learned how to ensure success

in identifyff ing and driving H3 growth

breakthroughs. So, whww at are lessons learned

frff om these companies?

Kodak: Consistently and rigorously

examine your strategy; identifyff internal

strategic assets, and rigorously assess them

through a systematic process and

frff ameworkrr .

Corning:g Balance your invnn estment in

potentially disrupuu tive innovoo ation (H3s) with

core competencies and produdd cts; perfoff rm

rigorous and systematic dudd e diligence on

markrr ets befoff re jumping in.

Xerox: Incorporate into your dudd e diligence

process, not just markrr et attractiveness but

also ability to execute; construct apaa propriate

management structure to incubu ate disrupuu tive

opportunities.

These broad indudd stry examples all havaa e

one common theme: the requqq irement foff r a

systematic apaa proach to strategic planning

and perfoff rming dudd e diligence. While these

indudd stries mayaa not seem to havaa e scientififf c

uncertainty,yy they defiff nitely havaa e markrr et,

operational, and regulatory risk. Imagine,

then, if these companies also had the kind of

medical/scientififf c uncertainty that is

distinctive of the lifeff sciences indudd stry.yy

Lifeff sciences companies can learn frff om

these companies. How? Create a strong

Research strategy using a systematic

apaa proach that uses rigor to identifyff the

RIGHT produdd ct area foff cus. WiWW thin each

produdd ct area, you might havaa e 1,000 to

30,000 opportunities. Now perfoff rm dudd e

diligence to select the right produdd cts that

should go into preclinical. Start-to-fiff nish

Research will reveal potential challenges

befoff re time and dollars havaa e been spent in

Development. Given the dynamics of this

indudd stry,yy compared to others, lifeff sciences

companies in particular need to drive a

diffff eff rent level of rigor in the selection

process to help identifyff growth

breakthroughs in early stage Research. A

Research planning strategy is critical and

must be apaa plied throughout the discovoo ery

process to systematically select growth

breakthroughs.

KeKK yee Questitt ons to Ask to
Estabaa lish a Researaa chcc
Strataa egygg PlPP anaa

A maja or component of the growth

breakthrough selection process means

asking the right quqq estions frff om the start.

The frff ameworkrr to select the right

breakthrough produdd ct needs to rigorously

assess these quqq estions, beginning at the

discovoo ery stage throughout the Research

process, whww ich invnn olves thinking ahead to

the Development and Commercialization

process. The foff llowing are a feff w of the key

quqq estions to think about in the Research

phase once you’ve selected your foff cus areas.

Development:p Can the produdd ct be

developed? Is it “developable”? For

example, will recruiting be successfuff l?

What are the risks invnn olved? Can they be

mitigated?

Revenue: WiWW ll the produdd ct command a

premium in terms of price point? What will

the price point be? What will the business

model be (e.g., payaa foff r perfoff rmance)? WiWW ll

patients be able to affff off rd it? WiWW ll

payaa ers/insurance companies or govoo ernment

entities payaa foff r it?

Market Adoption/Patient Care:p Where are

thtt e patients whww o are accessible? Howoo manynn

are tht ere? WiWW ll patients want it? Does it havaa e

a higher standard of care versus alternatives

(e.g., feff wer side effff eff cts, easier to use, faff ster,

etc.)? WiWW ll doctors prescribe it?

Approval:pp WiWW ll the FDA apaa provoo e the

produdd ct? Is it diffff eff rentiated? What are the

concerns?

Invnn estment Is the upuu frff ont invnn estment that is

requqq ired feff asible?

Profiff t/Payaa Back:y WiWW ll invnn estors invnn est?

When and how much will it payaa offff ?ff Does it

serve a large enough patient population,

incidence, and prevalence? WiWW ll the lifeff

sciences companynn be able to profiff t?

Medical/Scientififf c: Is the produdd ct

suffff iff ciently diffff eff rentiated? What will the

target produdd ct profiff le look like? What are

the endpdd oints? Are they apaa provoo ed in the

countries whww ere the patients are?

In addition to assessing markr et

attractiveness and ability to execute, a

successfuff l Research Strategy includes

developing a comprehensive invnn estment

roadmapaa . Additionally,yy processes and

analysis frff ameworkr s are needed to defiff ne

strategic foff cus areas. A systematic apaa proach

will create a Research envnn ironment foff cused

on results and progress, whww ich properly sets
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Rosemarie TrTT uman is the President and CEO of

RHT Consulting. She has 19 years of global

strategy and transformation experience working

with C-suites and Board of Directors as well as

senior leadership teams of leading companies

in nearly every industry segment, having

worked with ~5% of the Fortune 500 and 10%

of the Fortune 50. Rosemarie uses her

solutions and ‘breaktkk hrough innovation’

experience to conceptualize and implement a

new game-changing framework for life sciences

companies called Industry Leading R&D

Performance (ILRDP). She is working with a

range of biopharmas, biotechnology and

medical device companies as well as leading

technology transfer government organizations.

Key focus areas include: picking the growth

opportunities, creating breaktkk hrough

productivity in development and redefining

technology transfer paradigms. Rosemarie also

has a few patents pending on the growth

methods she employs. Rosemarie’s

engagements have estimated results of: ~$20B

in Operating Income, having run over 25

transformations in ~10 countries. Fiftff y percent

of Ms. TrTT uman’s work has been outside of the

US in Europe and Asia.

Ms. TrTT uman completed PhD work in Softff ware

Engineering from Oxford University. She also

earned an Executive “Mini-MBA” Program,

sponsored by Booz Allen & Hamilton, with

instructors from Harvard Business School and

INSEAD, and graduated Magna Cum Laude

from Smith College and Princeton University

while earning undergraduate degrees in

Mathematics, Economics, and Industrial

Engineering and Operations Research.

upuu a companynn to achieve sustainable

growth.

WhWW ataa Does thtt is Meanaa
foff r “R”RR ?

As it hapaa pens, a growth

breakthrough is only as good as the

sustainable profiff t it drives foff r lifeff

sciences Companies. Therefoff re, the role

of Research is clear - Research must

identifyff produdd cts that can be developed

and commercialized successfuff lly.yy

Fortunately,yy there is a foff rmula foff r

Research to flff ourish.

KnKK owing whww at is requqq ired of

Research to identifyff a growth

breakthrough will help you develop a

rigorous, calculated plan to deliver on

these imperatives. Now ask: What

methodology can I use to select the right

growth breakthrough produdd ct? How do I

ensure proper insight whww en selecting a

growth breakthrough? How do I

properly ensure markr et adoption? The

next installment in this series will detail

how to create a Research Strategy!
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In November 2010, the Joint United Nations PrPP ogramme on HIV/VV A// IDS (UNANN IDS) reported that there were an estimated

33.3 million people living with HIV/VV A// IDS around the globe. As the global community continues to searchcc foff r

innovative and effff eff ctive ways to wage its war against AIDS, numbers of those infeff cted continue to rise. In 2009 alone,

there were 2.7 million new cases of HIV/VV A// IDS reported, demonstrating there is a critical need foff r a vaccine. A vaccine

would not only serve to prevent new cases, but also help those who are already HIV-VV positive to keep the long-term health

chcc allenges and costs of the condition at bay. ThTT is is the mission of GeoVaVV x Labs, Inc., an AtAA lanta-based biopharmaceutical

company developing vaccines that are designed to prevent and fiff ght HIV infeff ctions. Dr. Robert T.TT McNally, PrPP esident and

CEO of GeoVaVV x, tells Specialty Pharma about the advances his company is making in its clinical development of a

preventative and a therapeutic HIV/VV A// IDS vaccine, and why this work has the potential to play a signififf cant role in

combating one of the most devastating global epidemics of our time.

Robert T. McNally, PhD

President & CEO
GeoVax Labs, Inc.

Q: Can you tell us a little bit about the

backgk round ofo your vaccine technologygg ?

A: GeoVaVV xaa ’s’ vavv ccine canaa didd dataa es weww re initiallyll devee eloped ataa

Emoryrr UnUU ivii ersitytt bybb Haraa rirr et L. RoRR binson, PhDhh , whww o curuu rentnn lyll

servrr es as GeoVaVV xaa ’s’ Chief Scientnn ififf c Offff iff cer,rr in collaba orataa ion withtt

researaa chers ataa thtt e Nataa ional Institutt tuu e of Healthtt (N(( IH) anaa d thtt e US

Centnn ers foff r Disease Contnn rtt ol anaa d Prevee entnn ion (CDC). The vavv ccines

araa e recombm inanaa tnn DNDD ANN anaa d Modidd fiff ed VaVV ccinia AnAA knn araa a (MVAVV )

vavv ccines, whww ich woww rkrr whww en thtt e DNDD ANN vavv ccine prirr mes thtt e immmm umm nuu e

system anaa d thtt e MVAVV vavv ccine boosts thtt e immmm umm nuu e system’s’

response. Ouruu vavv ccines araa e designgg ed to elicit anaa tnn ibii odidd es thtt ataa

recogngg ize anaa d block thtt e huhh muu anaa immmm umm nuu odefiff ciencycc virurr s frff om

infeff cting cells anaa d T cells thtt ataa canaa thtt en recogngg ize anaa d kikk ll thtt e

infeff cted cells.

Q: WhWW at are the most promisingn asps ects ofo

GeoVaVV x’s’ own vaccine candidates?

A: GeoVaVV xaa is haraa nrr essing thtt e powoo eww r of thtt e immmm umm nuu e system to fiff ghg thh

HIVVV Dr.rr RoRR binson’s’ earaa lrr yll woww rkrr withtt HIV vavv ccines demonstrtt ataa ed

thtt ataa DNDD ANN alone woww uld not be suffff iff cientnn to raise protectivii e

immmm umm nuu itytt foff r HIVVV Consequqq entnn lyll ,yy as I mentnn ioned earaa lrr ier,rr GeoVaVV xaa is

devee eloping twtt oww vavv ccine compmm onentnn s: a recombm inanaa tnn DNDD ANN -

vectored vavv ccine anaa d a recombm inanaa tnn MVAVV -vectored vavv ccine. Bothtt
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of thtt ese produdd ce non-infeff ctious, virurr s-likekk paraa trr icles in thtt e bodydd

of a vavv ccine recipii ientnn . These non-infeff ctious paraa trr icles araa e

designgg ed to “trtt ain” thtt e immmm umm nuu e system of thtt e vavv ccinataa ed person

to recogngg ize HIV in thtt e evee entnn thtt ataa thtt e vavv ccinataa ed person is

expxx osed to thtt e actutt al virurr s bybb indudd cing huhh muu oral (anaa tnn ibii odydd ) anaa d

cellularaa (cycc tyy otoxic T cell) responses. AnAA tnn ibii odidd es havaa e thtt e

potentnn ial to block thtt e virurr s befoff re it infeff cts cells, anaa d thtt e

cycc tyy otoxic T cells havaa e thtt e potentnn ial to recogngg ize anaa d kikk ll virurr s-

infeff cted cells.

Q: WhWW at is the aim ofo the therapa eutic

vaccine, and where do you stand in its

developo ment?

A: The thtt erapaa eutuu ic vavv ccine is designgg ed to trtt eataa indidd vii idudd als whww o

araa e alreadydd infeff cted withtt thtt e HIV virurr s anaa d is intnn ended to

prevee entnn thtt ese cases of HIV frff om progressing to AIDS. The

thtt erapaa eutuu ic vavv ccine waww s conceivii ed withtt thtt e intnn entnn of being aba le

to weww anaa thtt ese pataa ientnn s offff thtt eir oral medidd cataa ion anaa d allowoo thtt eir

owoo nww immmm umm nuu e system to fiff ghg thh thtt e HIV virurr s. Curuu rentnn lyll ,yy weww araa e in

a Phase I clinical trtt irr al foff r ouruu thtt erapaa eutuu ic vavv ccine, whww ich is being

condudd cted bybb thtt e AIDS ReRR searaa ch Consortrr iumuu of AtAA lanaa tnn a anaa d thtt e

UnUU ivii ersitytt of Alaba amaa a ataa Birmrr inghg amaa .. This is a non-blinded

stutt dydd in infeff cted indidd vii idudd als whww o staraa trr ed drdd urr g trtt eataa mtt entnn dudd ruu irr ng

thtt eir fiff rst yeyy araa of infeff ction.

Q: And what is the aim ofo your

preventative vaccine?

A: GeoVaVV xaa ’s’ prevee entnn ataa ivii e vavv ccine is foff r thtt e vavv ccinataa ion of

unuu infeff cted people in order to prevee entnn infeff ction bybb thtt e HIV virurr s.

Its use woww uld thtt erebybb also redudd ce thtt e trtt anaa smission of HIV,VV

protecting thtt e populataa ion ataa laraa gr e. ToTT givii e yoyy u anaa idea of its

potentnn ial impmm act, a 50% effff eff ctivii e vavv ccine givii en to just 30% of

thtt e populataa ion could cutuu thtt e nunn muu bm er of newee HIV infeff ctions in

thtt e devee eloping woww rlrr d bybb more thtt anaa half ovoo er 15 yeyy araa s. Curuu rentnn lyll ,yy

ouruu prevee entnn ataa ivii e vavv ccine is in Phase 2a huhh muu anaa trtt irr als, foff r whww ich

weww recentnn lyll increased enrnn ollmentnn frff om 225 to 300 indidd vii idudd als.

This recentnn expxx anaa sion will test thtt e MVAVV vavv ccine on its owoo nww .

Addidd tionallyll ,yy ouruu earaa lr yll results frff om paraa trr A of anaa ongoing Phase

2a clinical trtt irr al indidd cataa ed anaa excellentnn safeff tytt profiff le anaa d highg lyll

reprodudd cibii le immmm umm nuu ogenicitytt .yy

Q: WhWW yhh is vaccine developo ment vital foff r

managa ingn the HIHH V epe idemic?

A: The HIV/VV A// IDS epidemic is a global crirr sis. ToTT realize thtt e

goal of anaa AIDS-frff ee woww rlrr d,dd anaa effff eff ctivii e vavv ccine is crurr cial

becauaa se weww need to prevee entnn thtt e spread of thtt is didd sease whww ile

helpll ing thtt ose alreadydd affff lff icted to maintnn ain a normrr al lifeff .

Addidd tionallyll ,yy thtt ose infeff cted withtt HIV havaa e a long healthtt -relataa ed

anaa d fiff nanaa cial bataa ttt le ahaa ead of thtt em. Oral medidd cataa ions foff r thtt e

didd sease canaa cost upuu waww raa d of $1,500 per montnn htt anaa d $18,000 per

yeyy araa ,rr anaa d thtt is expxx endidd tutt ruu e is a billion-dollaraa -rr a-yeyy araa drdd ain on thtt e

global economymm .yy Not onlyll do thtt ese medidd cataa ions havaa e anaa

astrtt onomical cost, butuu thtt eye also trtt irr gger subu stanaa tnn ial side effff eff cts

thtt ataa canaa signgg ififf canaa tnn lyll decrease thtt e quqq alitytt of lifeff foff r indidd vii idudd als

withtt thtt e didd sease.

Q: HaHH ve there been anynn notable

developo ments in the research

communitytt that supu ppp ort the promise ofo

GeoVaVV x’s’ vaccine?

A: One notaba le advdd avv naa ce waww s pubu licized in Septembm er 2009 bybb

thtt e US Militaraa yrr HIV ReRR searaa ch Programaa (MHRPRR ), whww ich is

foff cused on devee eloping anaa effff eff ctivii e HIV vavv ccine foff r use in

Soutuu htt east Asia. In a 6-yeyy araa -rr long, commmm umm nuu itytt -based,dd Phase III
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clinical trtt irr al knkk owoo nww as RVRR 144, researaa chers demonstrtt ataa ed thtt ataa a

combm inataa ion of twtt oww vavv ccines - based on HIV strtt ains thtt ataa

commmm onlyll circulataa e in Thailanaa d - waww s safeff anaa d modestlyll effff eff ctivii e

in prevee entnn ing HIV infeff ction. Addidd tionallyll ,yy thtt e strtt ataa egygg foff r ouruu

thtt erapaa eutuu ic vavv ccine waww s supuu portrr ed whww en Bionor Immmm umm nuu o of Oslo,

Norwrr aww yaa ,yy recentnn lyll reportrr ed success in thtt e redudd ction of anaa HIV

virurr s in thtt e bloodstrtt eamaa aftff er thtt e admdd inistrtt ataa ion of a vavv ccine. The

Bionor vavv ccine redudd ced HIV replicataa ion bybb apaa proximataa elyll fiff vii e-

foff ld in thtt e populataa ion of trtt eataa ed indidd vii idudd als. Bothtt of thtt ese

devee elopmentnn s givii e encouruu agementnn to all paraa trr icipii anaa tnn s in thtt e

HIV/VV A// IDS vavv ccine effff off rtrr anaa d showoo thtt ataa ultimataa elyll ,yy success foff r anaa

effff eff ctivii e vavv ccine will be achievee ed.

Q: WhWW at orgr anizations have you partnered

with and received supu ppp ort frff om to helpl

move your vaccines ahead in the

pipi eline?

A: GeoVaVV xaa has been foff rtrr utt nuu ataa e to havaa e enjn oyoo eyy d subu stanaa tnn ial

academic anaa d govoo ernrr mnn entnn supuu portrr bothtt fiff nanaa ciallyll anaa d in thtt e

clinic. Bothtt prevee entnn ataa ivii e anaa d thtt erapaa eutuu ic preclinical vavv ccine trtt irr als

araa e condudd cted ataa thtt e YeYY rkrr ekk s Nataa ional Prirr mataa e ReRR searaa ch Centnn er ataa

Emoryrr UnUU ivii ersitytt .yy ToTT dataa e, trtt irr als foff r thtt e prevee entnn ataa ivii e apaa plicataa ion

havaa e been condudd cted bybb thtt e HIV VaVV ccine TrTT irr als Netwtt oww rkrr

(HVTNTT ), a netwtt oww rkrr of vavv ccine trtt irr al sites supuu portrr ed bybb thtt e

Nataa ional Institutt tuu es of Healthtt , ataa no cost to GeoVaVV xaa . In 2007, thtt e

Nataa ional Institutt tuu e of Healthtt awaa aww raa ded GeoVaVV xaa a 5-yeyy araa ,rr $18-

million granaa tnn to supuu portrr ouruu vavv ccine devee elopmentnn effff off rtrr s. More

recentnn lyll ,yy weww weww re awaa aww raa ded a granaa tnn of $244,500 foff r ouruu HIV/VV A// IDS

vavv ccine devee elopmentnn activii ities unuu der thtt e Qualifyff ing Therapaa eutuu ic

Discovoo eryrr Projo ect (QTDP) programaa . GeoVaVV xaa receivii ed thtt e

maxaa imumm muu levee el allowoo aww ba le unuu der thtt e programaa based on thtt e highg

nunn muu bm er of apaa plicanaa tnn s. The granaa tnn waww s awaa aww raa ded foff llowoo ing ouruu

subu mission foff r considerataa ion of ouruu HIV/VV A// IDS vavv ccine researaa ch

anaa d devee elopmentnn projo ects to thtt e US Secretaraa yrr of Healthtt anaa d

HuHH muu anaa Servrr ices. These tytt pyy es of supuu portrr araa e intnn egral to ouruu

mission anaa d to achievee ing ouruu ultimataa e goal of brirr nging a vavv ccine

to maraa krr ekk t.

Q: WhWW at is your eventual goal foff r your

vaccine technologygg ?

A: Curuu rentnn lyll ,yy GeoVaVV xaa is devee eloping vavv ccines foff r Clade B, whww ich

includes Nortrr htt AmAA erirr ca anaa d paraa trr s of Soutuu htt AmAA erirr ca, WeWW sternrr

Euruu ope, anaa d AuAA strtt alia. The evee entnn utt al goal is to faff cilitataa e global

access to thtt e HIV vavv ccine anaa d thtt e addidd tional clades - a step thtt ataa

will most likekk lyll be fiff nanaa ced thtt rhh oughg woww rlrr d healthtt tytt pyy e

orgr anaa izataa ions anaa d evee entnn utt allyll will be unuu dertrr akaa ekk n bybb a laraa gr e

pharaa mrr aceutuu ical fiff rmrr thtt ataa will license or acquqq ire thtt e rirr ghg thh s to thtt e

vavv ccine frff om GeoVaVV xaa .

Q: WhWW at would you saya to our readers who

have HIHH V/VV A// IDII S or know someone who

does?

A: Those whww o araa e affff eff cted bybb HIV or AIDS, eithtt er personallyll or

thtt rhh oughg someone thtt eyee knkk owoo ,ww should be awaa aww raa e of thtt e commmm itttt ed

researaa chers woww rkrr ikk ng tirelesslyll to fiff nd a vavv ccine foff r thtt is didd sease.

Althtt oughg it is still too earaa lrr yll to provoo ide a timefrff amaa e foff r - or

quqq anaa tnn ifyff thtt e probaba ilitytt of - ultimataa e success, thtt ere is a strtt ong

belief thtt ataa a vavv ccine is a realizaba le goal; one thtt ataa if achievee ed could

meanaa a betttt er lifeff foff r millions woww rlr dwdd ide. As Sethtt Berkrr lkk eyee anaa d

Alanaa Bernrr stein - whww o araa e, respectivii elyll ,yy Presidentnn anaa d CEO of thtt e

Intnn ernrr ataa ional AIDS VaVV ccine Initiataa ivii e anaa d Exexx cutuu ivii e Director of

thtt e Global HIV VaVV ccine Entnn erprr rirr se - wrww ote in The Newee YoYY rkrr

TiTT mes thtt is past sumuu mmm er,rr “Endidd ng HIV/VV A// IDS uruu gr entnn lyll requqq ires a

vavv ccine. The evee idence thtt ataa a safeff anaa d effff eff ctivii e HIV vavv ccine canaa

be devee eloped is strtt onger thtt anaa evee er.rr” �

78-81-DDD June 2011 -SP-Exec Summary_Layout 1  5/26/11  3:44 PM  Page 80



Company               Pg         Phone                   Web Site

3M

AAPS

Aptalisp

Aveva DDS

BASF

Baxter BioPharma Solutions 

Bend Research

Catalent

Controlled Release Societyy

Dow Pharmaceutical Sciences

Drug Development & Deliveryg p y

Élan Drug Technologies g g

Frost & Sullivan

Gateway Analytical y y

Gerresheimer

Innercap Technologiesp g

KitoZymey

LTS Lohmann Therapie-Systemep y

Nusil Technologygy

Particle Sciences 

Partnerships in Drug Deliveryp g y

Patheon

PharmaCircle

SCD Pharma Consultingg

Stepan Companyp p y

Unilife Medical Solutions

Xcelience

World Drug Delivery Congressg y g

Insert

63

11

7

23

9

3

84

47

43

45

83

53

15

33

27

17

37

13

Insert

39

19

49

4

14

2

5

55

800-643-8086

954-624-1374

1-800-4-BAXTER

1-800-706-8655

651-454-0766

707-793-2600

973-299-1200

210-247-3870

724-443-1900

813-837-0796

+32 4 259 85 00

805-684-8780

610-681-4701

646-350-2580 

1-866-728-4366

847-729-2960

734-834-7099

201-712-7642

608-643-4444

+65  64 93 15 97
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www.aptalisPharmaceuticalTechnologies.comp g

www.avevaDDS.com

www.soluplus.com p
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www.BendResearch.com 
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www.frost.com
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www.kitozyme.com y
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www.theconferenceforum.org g
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www.Pharmacircle.com 

www.scdpharmaconsulting.com p g

www.stepan.com p
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GGGG
reat new ideas hopefuff lly become great new

compmm anies thtt at begin withtt a technology,yy produdd ct, or

service idea. Then comes tht e hard part - raising tht e

money tht at will get tht e compmm anynn movoo ing foff rwrr ard. What I havaa e

experienced tht roughout tht e years is tht at great ideas attrtt act

invnn estor interest, but tht e start-upuu compmm anynn never gets fuff nded

because tht e entrtt epreneurs neglect to tell tht e “rest of tht e story”

properly.yy What I mean by tht is is tht at whww ile tht e great new idea is

indeed a great new idea, it is not presented to tht e invnn estors witht

tht e proper documents in thtt e proper foff rmat. The foff llowoo ing will

discuss tht e tht ree documuu ents tht at become tht e rest of tht e story.yy

Business PlPP anaa
YoYY u havaa e to keep in mind that invnn estors receive subu stantial

amounts of business plans every dayaa .yy Most are not that well

written and only receive a perfuff nctory scan; manynn are much

too long and do not contain the requqq isite infoff rmation that will

create interest with the invnn estors; several will be papaa er clipped

together rather than profeff ssionally bound; and some will even

contain signififf cant typos and grammatical errors.

A good business plan should be about 20 pages giving the

requqq isite detail on the new idea and then include apaa pendices at

the back that contain management bios, a very detailed income

statement, balance sheet, statement of cash flff ows, and other

pertinent infoff rmation the invnn estors can examine if interested

aftff er reviewing the business plan. The main body of the

business plan should also contain an abbreviated income

statement.

Execucc tuu itt vevv Summaraa yrr
This is your escalator pitch (see Mayaa ’s column). This two-

or three-page document, based on the business plan, is oftff en

sent as the initial mailing to invnn estors to create interest and to

be foff llowed by a call to the invnn estors by you refeff rencing the

executive summary you sent. YoYY u then suggest that you will

send your business plan to the invnn estors via ovoo ernight mail,

FedEx, or UPS.

PoPP woo eww r PoPP intnn PrPP esentnn ataa itt on
If you get to the point whww ere you are going to make a

Power Point Management Presentation personally to an

invnn estor, you are close to the goal line. But this is an event

whww ere you can quqq ickly fuff mble the ball. This is a presentation

that should take 30 to 45 minutes and consist of no more than

15 slides. That is because the invnn estor(s) havaa e already read the

business plan, and mayaa be even the executive summary as well,

and are at this meeting really to get to knkk ow you and your

people and ask quqq estions. A 35-slide Power Point presentation

is killer stuffff .ff Invnn estors oftff en havaa e several presentations or

meetings schedudd led every dayaa ,yy and their time is valuable

and limited. So please keep in mind that a great idea is only

the beginning of the story.yy The rest of the story is how you

present it. �

TTTThhhhTTTTTTT eeee RRRReeeesssstttt ooooffffoooo tttthhhhtttttt eeee SSSSttttSSSSSS oooorrrryyyyrrrr
By: John A. Bermingham
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John A. Bermingham s currentlyll the Co-President

and COO of AgraTeTT ch, a biotech enterprise foff cused on

chitosan, a biomaterial processed from crustacean

shells (shrimp, crawfiff sh, crab, etc). He was the

President & CEO of Cord Craftff s, LLC, a leading

manufaff cturer and marketer of permanent botanicals.

Prior to Cord Craftff s, he was President & CEO of Alco

Consumer Products, Inc., an importer of house ware, home goods, pet, and

safety products under the Alco brand name and through licenses from the

ASPCA and Red Cross. He successfullyll turned around the company in 60

days and sold Alco to a strategic buyer. Mr. Bermingham was previouslyl the

President & CEO of Lang Holdings, Inc. (an innovative leader in the social

sentiment and home décor industries) and President, Chairman, and CEO of

Ampad (a leading manufaff cturer and distributor of offff iff ce products). With

more than 20 years of turnaround experience, he also held the positions of

Chairman, President, and CEO of Centis, Inc., Smith Corona Corporation, and

Rolodex Corporation. He turned around several business units of ATAA &T

Consumer Products Group and served as the EVP of the Electronics Group

and President of the Magnetic Products Group, Sony Corporation of America.

Mr. Bermingham served 3 years in the U.S. Army Signal Corps with

responsibility foff r ToTT p Secret Cryr ptographic Codes and ToTT p Secret Nuclear

Release Codes, earned his BA in Business Administration from Saint Leo

University,yy and completed the Harvard University Graduate School of

Business Advanced Management Program.

B I O G R A P H Y
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