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Catalent Invests $14 Million at its Softgel Facility

Catalent recently announced that work is underway to ex-
pand integrated turnkey softgel capabilities at its facility in Eber-
bach, Germany. The $14-million expansion, which is scheduled 
to be completed by mid-2020, includes two new softgel encapsu-
lation lines dedicated to Catalent’s proprietary Vegicaps technol-
ogy. This addition is driven by the increased global demand for 
animal-free consumer health products, and these new lines will be 
completed by September 2019. The investment also includes new 
printing technology, a state-of-the-art vision inspection system, ex-
pansion of the facility’s softgel coating capabilities, and the addi-
tion of further packaging capacity. 

“The Eberbach facility is our biggest softgel development and 
manufacturing facility in Europe with a capacity of more than 10 
billion softgel capsules per year,” said Raoul Bernhardt, General 
Manager of the Eberbach facility. “This investment reflects the im-
portance of the site and will enable us to better serve our customers 
with increased volumes and turnkey services.” 

In addition to these capital investments, the site is increasing 
its total production output by growing the workforce by more than 
10% across Operations, Quality Control, and related supporting 
functions. 

The 360,000-sq-ft facility offers integrated softgel manufac-
turing services that simplify supply chain management and deliver 
products faster to market. In addition to handling prescription phar-
maceuticals, over-the counter pharmaceuticals, nutritional supple-
ments, medical devices, and animal health products, the facility 
also specializes in handling highly potent and cytotoxic com-
pounds within an isolated, self-contained cytotoxic suite. This is the 
latest expansion at the facility with the most recent one dating to 
early 2015 when it was expanded to include additional softgel 
coating and blister packaging equipment. 

Catalent is the leading global diversified provider of ad-
vanced delivery technologies and development solutions for drugs, 
biologics and consumer health products. With more than 85 years 
serving the industry, Catalent has proven expertise in bringing 
more customer products to market faster, enhancing product per-
formance and ensuring reliable clinical and commercial product 
supply. Catalent employs over 11,000 people, including over 
1,800 scientists, at more than 30 facilities across five continents, 
and in fiscal year 2018 generated approximately $2.5 billion in 
annual revenue. Catalent is headquartered in Somerset, New Jer-
sey. For more information, visit www.catalent.com.

ChemioCare Announces Initiation of PETT-Based (Permeation Enhanced  
Transdermal Technology) Lenalidomide Program

ChemioCare USA Inc. recently announced it is initiating de-
velopment of a transdermal formulation of lenalidomide, which is 
currently marketed in an oral form. ChemioCare believes that by 
applying its permeation enhanced transdermal technology (PETT), 
it can potentially target and deliver the optimal continuous 
lenalidomide AUC (drug level area under the curve) that may lead 
to reduced drug toxicity and improvement in the overall safety 
profile of the drug. These improvements can be expected to allow 
patients to stay on their treatment longer with fewer dose inter-
ruptions while improving their quality of life. The benefits of trans-
dermal delivery may transform lenalidomide PETT into a new 
superior drug profile. 

Lenalidomide is the standard of care for the treatment of mul-
tiple myeloma, and is also indicated for the treatment of certain 
forms of myelodysplastic syndrome and mantle cell lymphoma. In 
2018, revenues reached $9.6 billion globally with $6.5 billion 
in the US. The branded form is projected to continue to grow at 
double-digit growth rates in the coming years. Lenalidomide rep-
resents a major well-established blockbuster product with no clear 
replacement in development in the world of Oncology. Lenalido-
mide is expected to experience first generic entries in 2021 or 
2022. 

ChemioCare conducted a systematic assessment of feasibility 
and market potential to identify PETT transdermal reformulation 
targets from the thousands of potential opportunities that exist. 

These opportunities were further refined to select key patches that 
fit in the technology and may have the potential to benefit patients 
the most. “We are delighted to launch the first program out of the 
PETT prioritization project, which has the potential to transform 
the multiple myeloma treatment paradigm,” said Pedro Lichtinger, 
Chairman and CEO. 

The characteristics of our novel PETT platform provide a 
broad horizon to improve the delivery of many drugs to achieve 
superiority or enable new indications. Drugs delivered by PETT 
can be developed to target optimal blood levels for prolonged 
periods of time thereby minimizing the high and low blood levels 
associated with toxicities or treatment failure. “PETT technology 
works like a continuous injection of drug into the blood stream 
that can be precisely delivered to provide the right amount of drug 
to work without providing too much drug which can cause toxic-
ity,” said Dr. Jamie Oliver, CMO. Dr. Oliver further stated that “in 
the case of lenalidomide, both efficacy and toxicity are associated 
with its AUC and oral medications just are not able to precisely 
maintain the optimal blood levels over the dosing interval.”  

A biotechnology company focused on improving the profiles 
of medicines through its proprietary permeation enhanced trans-
dermal technology (PETT). The platform technology uniquely com-
bines high flux and sustained release into a matrix drug in 
adhesive patch. ChemioCare has three patches in development 
for cancer and cancer supportive care. 



OmniSeq & LabCorp Extend Exclusive Distribution Pact & Complete Follow-On  
Investment Agreement

OmniSeq and LabCorp recently announced an extension of 
their exclusive distribution agreement as well as an additional in-
vestment by LabCorp. The distribution agreement and LabCorp’s 
initial investment in OmniSeq’s Series B financing round were first 
announced in August 2017. 

The distribution agreement originally provided LabCorp with 
exclusive distribution rights for the OmniSeq Comprehensive and 
Immune Report Card clinical assays. The agreement’s extension 
adds OmniSeq Advance, as well as the OmniSeq MSI NGS test. 
Together, OmniSeq’s next-generation sequencing (NGS)-based as-
says provide comprehensive genomic and immune profiling to en-
able oncologists to select the most appropriate therapies or 
clinical trials for each patient. Pursuant to the agreement, Om-
niSeq’s suite of advanced tests will be exclusively offered by Lab-
Corp to US-based physicians through Integrated Oncology, a 
member of the LabCorp Specialty Testing Group, and globally to 
biopharmaceutical customers through Covance, LabCorp’s drug 
development business. 

Proceeds from LabCorp’s additional investment will be used 
by OmniSeq to pursue FDA approval or clearance of its propri-
etary NGS-based comprehensive genomic and immune profiling 
panels, to continue the development of new panels intended to 
predict the response to checkpoint inhibitors and other immune-
therapies, and to support the expansion of testing operations. 

According to Mark Gardner, CEO of OmniSeq, “We are 
honored to extend our partnership with LabCorp to expand ac-
cess to OmniSeq’s advanced testing methodologies to help pro-

vide more precise guidance in the selection of the right therapy 
or clinical trial for patients diagnosed with a broad range of can-
cers. With LabCorp’s continued collaboration and support, we 
will have the funding to augment the clinical utility of our testing 
services, and to make the best of precision medicine more readily 
available to physicians and patients across the US and to bio-
pharmaceutical companies around the globe.”    

“OmniSeq has been an excellent partner for us in both clin-
ical studies and clinical diagnostics,” said Marcia Eisenberg, 
Chief Scientific Officer of LabCorp Diagnostics, and a member 
of OmniSeq’s board of directors. “Working together, we have 
brought advanced NGS-based diagnostics to market, supporting 
more informed clinical decisions for targeted and immuno-oncol-
ogy therapies. By combining the clinical trials capabilities of Co-
vance, the single-source lab solutions services of Integrated 
Oncology, and the testing services of OmniSeq, LabCorp is 
uniquely positioned to bring precision medicine to oncology pa-
tients across the country.” 

OmniSeq, an innovation of Roswell Park Comprehensive 
Cancer Center, is a molecular diagnostic laboratory based in Buf-
falo, NY. OmniSeq endeavors to find the right drug or the right 
trial for every patient by improving access to better cancer treat-
ment options through molecular profiling.  OmniSeq offers four 
NGS-based assays: OmniSeq MSI NGS, Immune Report Card, 
OmniSeq Advance, and OmniSeq Comprehensive.  For more in-
formation, call +1-800-781-1259 or visit www.omniseq.com.
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ExCellThera’s Lead Technology Receives FDA Regenerative Medicine Advanced  
Therapy Designation   

ExCellThera Inc. recently announced the US FDA has granted 
regenerative medicine advanced therapy (RMAT) designation to 
its lead technology, ECT-001, in the treatment of hematologic ma-
lignancies. The RMAT designation is based on strong data from 
Phase I/II clinical trials using ECT-001 to expand stem and im-
mune cells for the treatment of blood cancers. 

RMAT designation is granted by the FDA under the 21st Cen-
tury Cures Act for cell therapies, tissue-engineered or similar prod-
ucts intended to treat or cure a serious disease, and which 
demonstrate preliminary evidence to address an unmet clinical 
need. It accords all the benefits of the FDA’s fast track and break-
through therapy designation programs, including an ability to in-
teract with the agency to discuss the potential acceleration of 
regulatory approval. Under the auspices of the RMAT designation, 
FDA will work closely with ExCellThera and provide advice on 
generating the evidence needed to support approval of ECT-001 
in an efficient manner. 

“The FDA’s RMAT designation is a clear signal of confidence 
in the potential of our lead cell therapy drug product, ECT-001, 
to treat patients with hematologic malignancies,” said Dr. Guy 
Sauvageau, CEO and founder of ExCellThera. “We look forward 
to working with the FDA within the RMAT framework to advance 
ECT-001 through the final phases of clinical development in an 
expedited manner.” 

Various clinical studies using ECT-001 are currently ongoing 
in the treatment of multiple myeloma, high-risk leukemia and other 
hematologic malignancies. In addition, ExCellThera plans to ini-
tiate additional clinical trials, including a pivotal trial in the United 
States and Canada, in the coming months. ECT-001 has also re-
ceived FDA orphan drug designation for the prevention of graft-
versus-host disease. 

The ECT-001 technology is a combination of a small mole-
cule, UM171, and an optimized culture system. The technology, 
capable of expanding the number of stem and immune cells ex-
ponentially in as little as seven days, is used in novel curative cord 
blood transplant therapies for patients with blood cancers, allow-
ing rapid engraftment, greatly reduced incidence of transplant-re-
lated mortality, low risk of chronic graft-versus-host disease and 
low risk of relapse, resulting in better outcomes for patients. 

ExCellThera is an advanced clinical-stage biotechnology 
company delivering molecules and bioengineering solutions to 
expand stem and immune cells for use in novel one-time curative 
therapies for patients with hematologic malignancies, autoimmune 
and other diseases. ExCellThera’s lead solution combines a pro-
prietary small molecule, UM171, and an optimized culture sys-
tem. In pursuit of better treatments for patients, the company is 
building out its portfolio of products, as well as supporting best-
in-class clinical trials. For more information, visit excellthera.com.

Vyome Therapeutics Begins Dosing in Phase 2 Trial of Bactericidal Antibiotic Topical 
Gel 

Vyome Therapeutics Inc. recently announced it has dosed the 
first patient in its Phase 2 trial of the company’s lead clinical can-
didate, VB-1953, for the treatment of moderate-to- severe inflam-
matory acne vulgaris. VB-1953 is the first bactericidal antibiotic 
topical gel formulation for treatment of acne vulgaris capable of 
not only reducing infection due to P. acnes with anti-inflammation 
action, but also retarding antibacterial resistance. 

“There are about 10 million patients in the US with moder-
ate-to-severe inflammatory acne who are resistant to the currently 
approved bacteriostatic antibiotics. There is an urgent need for a 
new and effective therapy that yields higher clinical response than 
what is currently available. With its novel bactericidal and anti-
inflammatory mechanisms of action, VB-1953 could potentially 
meet this unmet need, and we look forward to sharing the impor-
tant results of this trial in early 2020,” said Venkat Nelabhotla, 
Chief Executive Officer of Vyome Therapeutics. 

The double-blind, randomized, vehicle controlled, dose rang-
ing Phase 2 study is evaluating the safety and efficacy of VB-1953 
topical gel when applied once versus twice daily for 12 weeks in 
subjects with moderate-to-severe inflammatory facial acne vul-
garis. The company plans to enroll up to 480 patients. The pri-
mary efficacy endpoint of the study is the absolute change from 
baseline in inflammatory lesion counts in each treatment arm at 
Week 12 and the secondary endpoint is the proportion of subjects 

at week 12 achieving an Investigator’s Global Assessment of In-
flammatory Acne (IGA) score of 0 (clear) or 1 (almost clear) with 
at least a 2-point improvement from baseline. 

“Today, patients who are not responding to current medicines 
have no option outside of oral systemic acne treatments which 
are well-known for their potential adverse events. VB-1953 has 
the potential to not only serve as an effective topical therapy for 
these patients, but also to delay the onset of resistant bacterial 
strains, serve as a potent anti-inflammatory agent, and prevent 
patients from needing systemic acne treatments,” said Dr. Angelo 
Secci, Chief Medical Officer of Vyome Therapeutics. 

Vyome’s lead molecule, VB-1953, is a first-in-class topical 
bactericidal antibiotic clinical drug candidate with a novel mech-
anism of action that includes inflammation-reducing capabilities 
as well as the demonstrated ability to treat antibiotic resistant P. 
acnes strains. VB-1953 is currently being studied in a Phase 2 
clinical trial in the US. In preclinical studies, VB-1953 showed ac-
tivity against clindamycin-resistant P. acnes bacteria, a low emer-
gence of resistance and the ability to reduce inflammation. 
VB-1953 is delivered with a microtechnology gel system that en-
sures the drug is retained at the site of infection and minimizes 
systemic exposure. Acne caused by antibacterial-resistant P.acnes 
currently poses an emerging and unmet need for patients world-
wide, with a potential $2B market opportunity in the US alone.



Rexahn & BioSense Global Announce Collaboration & License Agreement 

Rexahn Pharmaceuticals, Inc. and BioSense Global LLC re-
cently announced a collaboration and license agreement to ad-
vance the development and commercialization of RX-3117 for 
pancreatic cancer and other cancers in Greater China. 

Under the agreement, Rexahn will grant BioSense an exclu-
sive license to develop and commercialize RX-3117 in Greater 
China. Rexahn will receive an upfront payment and will be eligi-
ble to receive additional development, regulatory, and commer-
cial milestones up to a total of $226 million contingent on 
achieving regulatory and commercial goals related to pancreatic 
cancer and additional indications. Rexahn will also be eligible to 
receive tiered royalties in the low double digits to mid teens on 
annual net sales in the territory. The companies will collaborate 
to develop RX-3117 for pancreatic cancer and other indications. 
BioSense will fund all activities related to the development and 
commercialization of RX-3117 in Greater China and will initiate 
a Phase 2 study to evaluate the drug candidate in up to three ad-
ditional indications not previously studied by Rexahn. 

“Rexahn is focused on developing novel therapies for people 
with difficult-to-treat cancers. This partnership will enable us to ex-
tend the development of RX-3117 to patients in Greater China 
and also to evaluate RX-3117 in additional indications in collab-
oration with BioSense,” said Douglas Swirsky, President and CEO 
of Rexahn. “We are excited to work with the experienced regula-
tory and development team at BioSense to advance the develop-
ment of RX-3117 towards regulatory approval in Greater China.” 

Andy Li, PhD, President, and CEO of BioSense Global, 
added “We are delighted to partner with Rexahn to develop RX-
3117 for the Greater China markets. Cancer is the leading cause 
of death in China with over 4 million new diagnoses and almost 
3 million deaths per year. Prognosis is poor for certain cancers 
and treatment options are limited. Despite the significant success 
of immunotherapy, chemotherapy will remain a critical component 
of treatment regimens for many cancers. With its unique tumor-
targeting mechanism, we believe RX-3117 could become a safer, 
more efficacious yet affordable treatment option to patients and 
doctors. We are excited to advance the development of RX-3117 
for cancers that are especially prevalent among Chinese pa-
tients.” 

RX-3117 is a novel, investigational, oral, small molecule nu-
cleoside compound. Once intracellularly activated (phosphory-
lated) by UCK2, it is incorporated into the DNA or RNA of cells 
and inhibits both DNA and RNA synthesis, which induces apop-
totic death of tumor cells. Due to the high level of over expression 
of UCK2 in cancer cells, RX-3117 offers the potential for a tar-
geted anti-cancer therapy with an improved efficacy and safety 
profile. RX-3117 is currently being studied in a Phase 2a clinical 
trial in combination with Abraxane (paclitaxel protein-bound par-
ticles for injectable suspension) in first line metastatic pancreatic 
cancer patients and a Phase 2a clinical trial in patients with ad-
vanced or metastatic bladder cancer. It has received Orphan 
Drug designation for the treatment of pancreatic cancer.  

Kamada Announces FDA Acceptance of Inhaled AAT Program

Kamada Ltd. recently announced receipt of a letter from the 
US FDA stating the company has satisfactorily addressed the con-
cerns and questions regarding its Inhaled Alpha-1-Antitrypsin (In-
haled AAT) program for the treatment of Alpha-1 Antitrypsin 
Deficiency (AATD), previously communicated by the agency.   

This most recent response from the FDA in connection with 
the development plan for Inhaled AAT follows positive scientific 
advice received in July 2018 from the Committee for Medicinal 
Products for Human Use of the European Medicines Agency 
(EMA) in Europe. Kamada intends to conduct a unified global piv-
otal Phase 3 clinical trial in the US under an Investigational New 
Drug (IND) application and in Europe under a Clinical Trial Au-
thorization (CTA) in order to submit marketing applications for 
regulatory approval in both regions. The company expects to ini-
tiate the Phase 3 study during the second half of 2019, subject to 
a successful completion of a Human Factor Study (HFS), to be ini-
tiated during the current quarter. The HFS is required to support 
the combination product, consisting of Kamada’s AAT for inhala-
tion and the investigational eFlow nebulizer system of PARI 
Pharma GmbH.   

The Phase 3 study protocol was designed to test the safety 
and efficacy of the company’s inhaled AAT product in patients 
with AATD, and is meeting the requirements provided by the FDA 
and EMA. The protocol includes the enrollment of up to 250 sub-
jects who will be randomized 1:1 to receive either Inhaled AAT 

at a dose of 80 mg once daily, or placebo, during 2 years of 
treatment. The primary endpoint will be lung function measured 
by FEV1, and secondary endpoints will include lung density 
changes measured by CT densitometry, as well as other parame-
ters of disease severity. 

“We are extremely pleased to receive this feedback from the 
FDA regarding our Inhaled AAT for the treatment of AATD,” said 
Amir London, Kamada’s Chief Executive Officer. “We expect to 
initiate the trial in the second half of 2019, subject to successfully 
completing the required human factor study. The current global 
intravascular AAT market is estimated at more than $1 billion an-
nually, and is growing at approximately 6%-8% each year. We 
believe that our Inhaled AAT, if approved, could capture a signif-
icant share of this growing market due to the ability of our treat-
ment to directly reach the lungs, as well as its enhanced 
convenience that would improve the quality of life for patients. 
We are encouraged by the strong support we continue to receive 
from the patient population and leading AATD physicians.”  

Kamada Ltd. is focused on plasma-derived protein therapeu-
tics for orphan indications, and has a commercial product portfo-
lio and a late-stage product pipeline. The company uses its 
proprietary platform technology and know-how for the extraction 
and purification of proteins from human plasma to produce Alpha-
1 Antitrypsin (AAT) in a highly purified, liquid form, as well as 
other plasma-derived Immune globulins.  

13

D
ru

g 
D

ev
el

op
m

en
t &

 D
el

iv
er

y 
 M

a
y 

2
0
1
9

   
 V

ol
 1

9 
 N

o 
4



Bellerophon Announces Agreement With FDA on Regulatory Approval Pathway for 
INOpulse

Bellerophon Therapeutics, Inc. recently announced it has 
reached agreement with the US FDA on the regulatory approval 
pathway for INOpulse in patients with Pulmonary Hypertension 
associated with Interstitial Lung Disease (PH-ILD).  

In January 2019, the company reported positive results from 
Cohort 1 of its ongoing Phase 2b randomized, double-blind, 
placebo-controlled clinical study (iNO-PF) of INOpulse for the 
treatment of PH-ILD. Subjects on active treatment demonstrated a 
statistically significant improvement of 34% in moderate to vigor-
ous physical activity (MVPA) as compared to subjects on placebo, 
as well as improvements in overall activity, oxygen saturation and 
additional functional measures. Based on these data and IN-
Opulse’s safety profile, the FDA agreed with Bellerophon on the 
use of MVPA as the primary endpoint in the pivotal Phase 3 study, 
as measured by a medical wearable continuous activity monitor 
(actigraphy). In addition, the agency agreed with the company’s 
proposal that the Phase 2b study be amended to a Phase 2/3 
trial. This agreement allows a seamless transition into Cohort 3 
of iNO-PF, which will serve as the pivotal Phase 3 trial. 

“Reaching this critical agreement with the FDA for INOpulse 
in PH-ILD represents a significant milestone for Bellerophon as it 
confirms the validity of MVPA as a clinically meaningful endpoint, 
enables us to build upon the robust data generated to date from 
iNO-PF and substantially shortens the regulatory pathway for our 
therapy in a disease with a serious unmet need,” said Fabian 
Tenenbaum, Chief Executive Officer of Bellerophon. “We appre-

ciate the FDA’s support and their agreement on both the primary 
endpoint and the seamless pivotal Phase 2/3 design, creating 
the opportunity for INOpulse to become the first approved therapy 
in PH-ILD. We expect to complete Cohort 2 and initiate the pivotal 
Phase 3 trial in the second half of this year.” 

“Compared to surrogate endpoints, such as 6-minute walk 
distance or patient reported outcomes, change in MVPA provides 
a direct and continuous measure of physical activity in PH-ILD pa-
tients, who have limited ability to perform even the most basic 
daily tasks,” said Steven D. Nathan, MD, FCCP, Medical Director 
of the Advanced Lung Disease and Lung Transplant Program at 
Inova Fairfax Hospital and Chair of Bellerophon’s Steering Com-
mittee. “INOpulse is a selective vasodilator that can improve both 
cardiopulmonary circulation and oxygenation, increasing the abil-
ity to perform physical activities. The improvements in MVPA seen 
to date in iNO-PF support INOpulse’s potential to address this 
unmet medical need. I am excited by the acceleration of this pro-
gram into Phase 3 and look forward to the further evaluation of 
this promising therapy in the clinic.”  

Bellerophon Therapeutics is a clinical-stage biotherapeutics 
company focused on developing innovative therapies that address 
significant unmet medical needs in the treatment of cardiopul-
monary diseases. The company is currently developing multiple 
product candidates under its INOpulse program, a proprietary 
pulsatile nitric oxide delivery system. 

XOMA Acquires Royalty Rights to Five Hematology Candidates

XOMA Corporation recently announced it has agreed to ac-
quire the rights to potential royalty payments and a portion of the 
potential milestone payments associated with five hematology as-
sets from Aronora, Inc. Three of the assets are anti-thrombotic can-
didates that are covered by a collaboration with Bayer, a global 
leader in hematology therapeutics. Two of the collaboration assets 
are in early to mid-stages of development and the third is a Phase 
2 candidate that is subject to an option. In addition, XOMA 
agreed to acquire the rights to potential royalty payments and a 
portion of the potential upfront and milestone payments associ-
ated with two unpartnered hematology programs from Aronora.  

“The transaction diversifies XOMA’s royalty interest portfolio 
by expanding into hematology indications, and these innovative 
anti-thrombotic candidates have the potential to address very 
large market opportunities. The fact that three assets are part of 
an ongoing collaboration between Aronora and Bayer, a com-
pany for whom we have tremendous respect, strengthens our be-
lief in the potential of these therapies to address significant unmet 
medical needs,” said Jim Neal, Chief Executive Officer at XOMA. 
“These assets possess the characteristics we have established for 
our royalty aggregator business model: outstanding development 
partner, mid-stage to early clinical stage of development, impor-
tant therapeutic categories, and sizable potential royalty oppor-
tunities.  Aronora’s expertise in hematology, with an advanced 
focus on anti-thrombotic monoclonal antibodies, intrigued our 
team.” 

The five royalty interest assets XOMA acquired from Aronora 
are: Three Bayer collaboration monoclonal antibody (mAb) pro-

grams targeting factor XI/XIa: BAY1213790 in Phase 2 clinical 
development; BAY1831865 in early clinical development; and 
Aronora’s AB023 (xisomab 3G3) in Phase 2 development; and, 
Two proprietary hematology programs at Phase 1 and preclinical 
stage: AB002, a thrombin analog, and AB054, a factor XII mAb, 
positioned for acute cardiovascular events, medical device asso-
ciated clots, and/or inflammation. 

Under the terms of the agreement, XOMA will make an initial 
$6-million payment subject to closing conditions defined in the 
agreement. XOMA will make an additional payment of up to $3 
million to Aronora upon fulfillment of certain other conditions. In 
return, XOMA will receive, on average, low single-digit royalties 
on future sales of these five products and 10 percent of the mile-
stones associated with each of the assets. In addition, XOMA 
could pay Aronora sales-based milestones on each asset if 
XOMA’s royalty receipts related to each program exceed certain 
thresholds. XOMA expects this transaction to close within the next 
90 days. 

XOMA has built a significant portfolio of products that are li-
censed to and being developed by other biotechnology and phar-
maceutical companies. The company’s portfolio of partner-funded 
programs spans multiple stages of the drug development process 
and across various therapeutic areas. Many of these licenses are 
the result of XOMA’s pioneering efforts in the discovery and de-
velopment of antibody therapeutics. The company’s royalty-ag-
gregator business model includes acquiring additional licenses to 
partner-funded programs.  
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Thermo Fisher Scientific Announces Collaboration to Advance Biopharmaceutical 
Characterization & Monitoring Methods

Thermo Fisher Scientific and Genovis recently announced a 
collaborative research project to develop advanced end-to-end 
workflows for the preparation, characterization, and monitoring 
of novel and complex biotherapeutics using liquid chromatogra-
phy-mass spectrometry (LC-MS). 

Bringing together Thermo Fisher’s leading LC-MS technology 
with the advanced enzyme-based sample preparation and analy-
sis techniques of Genovis will enable the development of robust, 
automation-ready, magnetic bead, and chromatography-based 
workflows for the streamlined analysis of biotherapeutics. Expert-
ise from Thermo Fisher’s Global Customer Solution Centers will 
also help Genovis to determine optimal hardware/software con-
figurations and suitable consumables for critical quality attribute 
(CQA) analysis of biotherapeutics during the research and devel-
opment phase. 

“With the shift toward large biological entities, companies 
are aiming to bring to market medicines with greater affinity and 
efficacy, but these medicines also present an additional level of 
analytical complexity,” said John Rontree, Senior Director, Global 
Marketing and Strategy, Pharmaceuticals and Biopharmaceuti-
cals, Thermo Fisher Scientific. “By collaborating with Genovis, we 
plan to develop comprehensive workflows that provide robust and 
advanced solutions for preparing and assessing complex biother-
apeutics.” 

“We are excited to work with Thermo Fisher Scientific to con-
tinue our goal toward more automated analytical workflows,” 
added Fredrick Olsson, Chief Executive Officer at Genovis. 
“Through this collaboration we will be able to develop new prod-
ucts and workflows on world-class instrumentation together with 
experts from Thermo Fisher’s European Biopharma Customer So-
lution Center and serve the growing analytical needs of bio-
pharma customers of both companies with meaningful 
innovations.” 

The combination of the Thermo Scientific Vanquish Duo 
UHPLC Systems (with Dual LC workflow) and the Thermo Scientific 
Chromeleon Chromatography Data System (CDS) Software with 
the SmartEnzyme technology from Genovis will enable the devel-
opment of LC-MS-based protocols for O-glycosylation profiling 
and automated high-throughput workflows for CQA analysis of 
monoclonal antibodies at the subunit level. 

Thermo Fisher Scientific Inc. is the world leader in serving 
science, with revenues of more than $24 billion and approxi-
mately 70,000 employees globally. Our mission is to enable our 
customers to make the world healthier, cleaner and safer. We help 
our customers accelerate life sciences research, solve complex an-
alytical challenges, improve patient diagnostics, deliver medicines 
to market and increase laboratory productivity.
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Neon Therapeutics Announces Completion of Enrollment in Phase 1b Clinical Trial 

Neon Therapeutics, Inc. recently announced the completion 
of enrollment in NT-002, its Phase 1b clinical trial evaluating 
NEO-PV-01 with KEYTRUDA (pembrolizumab) and chemotherapy 
in patients with untreated advanced or metastatic non-small cell 
lung cancer (NSCLC). NEO-PV-01 is a personal neoantigen vac-
cine custom-designed and manufactured based on the neoanti-
gens identified by Neon’s proprietary bioinformatics engine, 
RECON, as being the most therapeutically relevant for an indi-
vidual patient. 

“Our NT-002 trial has the potential to demonstrate the effect 
that NEO-PV-01, our personal neoantigen vaccine, may have in 
combination with pembrolizumab and chemotherapy, the current 
standard of care in first-line metastatic NSCLC. While the pem-
brolizumab-chemotherapy regimen has shown improved clinical 
outcomes in first-line NSCLC, we believe NEO-PV-01 could im-
prove the therapeutic efficacy of this combination by directing T 
cells to target neoantigens expressed in each patient’s tumor,” 
said Richard Gaynor, MD, President of Research and Develop-
ment at Neon Therapeutics. 

The trial, conducted in collaboration with Merck, is evaluat-
ing the safety, tolerability, and efficacy of NEO-PV-01 in the 
metastatic setting. Patients enrolled in the trial undergo an initial 
tumor biopsy and then begin 12 weeks of treatment with pem-
brolizumab and chemotherapy. They receive the NEO-PV-01 vac-
cination at week 12 and treatment with pembrolizumab continues 
throughout the trial. The primary endpoint of the trial is safety. In 
addition, Neon is evaluating immune responses and clinical out-
comes. Neon expects to report immune and clinical outcome data 
from NT-002 over the course of 2020. 

“This trial seeks to build on the proof-of-mechanism estab-
lished in our NT-001 trial, which combines NEO-PV-01 with OP-
DIVO (nivolumab) in patients with metastatic melanoma, NSCLC 
and bladder cancer, and will highlight the impact of the addition 
of chemotherapy to our NEO-PV-01 and anti-PD-1 combination 
has on the potential to improve the suppressive tumor microenvi-
ronment found in many cancers,” Dr. Gaynor continued. 

KEYTRUDA is a registered trademark of Merck Sharp & 
Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ. 
OPDIVO is a registered trademark of Bristol-Myers Squibb Com-
pany. 

NEO-PV-01 is a fully personal cancer vaccine targeting 
neoantigens that is custom-designed and manufactured for each 
individual patient based upon the tumor’s unique mutational fin-
gerprint. The neoantigen-targeting peptides in NEO-PV-01 are in-
tended to generate an anti-tumor immune response that directs 
patients' T cells to target and kill their cancer cells. NEO-PV-01 is 
being studied in multiple ongoing Phase 1 clinical trials. 

Neon Therapeutics is a clinical-stage immuno-oncology com-
pany and a leader in the field of neoantigen-targeted therapies, 
dedicated to transforming the treatment of cancer by directing the 
immune system towards neoantigens. Neon is using its neoanti-
gen platform to develop both vaccine and T cell therapies, includ-
ing NEO-PV-01, a clinical stage neoantigen vaccine for the 
treatment of metastatic melanoma, non-small cell lung cancer, and 
bladder cancer; NEO-PTC-01, a neoantigen T cell therapy for the 
treatment of solid tumors; and NEO-SV-01, a neoantigen vaccine 
for the treatment of a subset of estrogen-receptor-positive breast 
cancer. 

Cambrex Completes New Quality Control Laboratory for Generic API Development 
in Milan

Cambrex Corporation (NYSE: CBM), the leading small mol-
ecule company providing drug substance, drug product and an-
alytical services across the entire drug lifecycle, today announced 
that it had opened a new 120m2 quality control (QC) laboratory 
at its site in Paullo, Milan, Italy. The laboratory expands on the 
current QC facilities that analyze and test its generic API portfolio 
of products during development and manufacturing. The QC lab-
oratory is now fully operational, having been authorized by the 
Agenzia Italiana Del Farmaco (AIFA). 

The additional laboratory space will increase the efficiency 
of the QC department as the site expands the number of generic 
APIs in development. New instruments, including a polarimeter 
and infrared spectrometer, have been added, with the systems 
linked to secure, electronic data capturing software to allow full 
traceability in line with regulatory requirements. 

“Our facility in Milan is the center of the Cambrex’s generic 
API business, and this investment is the latest in a number of steps 
we have taken at the site to increase its efficiency and flexibility 
as we look to grow the portfolio of products that we offer,” com-
mented Aldo Magnini, Managing Director, Cambrex Milan. “In 
the last year the company has made strategic investments to ex-
pand its capabilities in research and development, manufacturing, 
and now QC capabilities, as we look to take advantage of the 
opportunities that are arising in the generic market.” 

Cambrex manufactures over 70 generic APIs which are pro-
duced to cGMP standards at the Milan site, where seven produc-
tion departments are supported by a pilot plant, kilo scale plant 
and development and analytical laboratories. 

Cambrex is the leading small molecule company that pro-
vides drug substance, drug product and analytical services across 
the entire drug lifecycle. The company provides customers with 
an end-to-end partnership for the research, development and man-
ufacture of small molecule therapeutics. With over 35 years’ ex-
perience and a growing team of over 2,000 experts servicing 
global clients from sites in North America and Europe, Cambrex 
is a trusted partner in branded and generic markets for API and 
dosage form development and manufacturing. 

Cambrex offers a range of specialist drug substance tech-
nologies and capabilities including biocatalysis, continuous flow, 
controlled substances, solid state science, material characteriza-
tion and highly potent APIs. In addition, Cambrex can support 
conventional dosage forms including oral solids, semi-solids and 
liquids and has the expertise to manufacture specialist dosage 
forms such as modified-release, fixed dose combination, pedi-
atric, bi-layer tablets, stick packs, topicals, controlled substances, 
sterile and non-sterile ointments. For more information, please visit 
www.cambrex.com.
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Formulation Development From Preclinical 
to First-In-Human 
 

By: Jim Huang, PhD, Founder & CEO, Ascendia Pharmaceuticals 

 

Winning against all odds of “one approval out of every 5,000 to 

10,000 compounds” 
 

Formulation Forum

According to PhRMA July 2013 Profile, for every 5,000 to 

10,000 compounds that enter the drug pipeline, only one 

receives final approval. There is only a 16% probability of 

being approved for compounds entering the Phase 1 stage. The 

average R&D budget for each new medicine is $1.2 billion, with more 

recent studies estimating the costs to be even higher. 

    When a compound enters preclinical development for a GLP 

tox study from the drug discovery stage, we face a question of how to 

develop a tox and clinical formulation that ensures the success of IND 

and first dose in human. According to Lipper, et al, poor 

biopharmaceutical properties of compounds is attributed to 39% of the 

failure of the new drug program under development.1 A compound 

with poor biopharmaceutical properties or improper formulation 

design could lead to a delay in the project or even program 

termination. The key considerations for successful tox and Phase 1 

formulation development consist of the following: 

•  Pre-formulation of drug candidate 

•  Biopharmaceuticals evaluation 

•  Analytical method development 

•  Formulation development 

•  cGMP manufacturing for clinical trials 

 

 

PRE-FORMULATION CHARACTERIZATION 

 

One of the primary goals of preformulation studies is to identify 

the physicochemical characteristics of a drug candidate that predict 

drug product performance in-vitro and in-vivo. Pre-formulation studies 

usually cover the following items: pKa, LogP/LogD, pH solubility 

curve, pH stability curve, solvent solubility, particle size distribution, 

hygroscopicity, API solid-state stability under stressed 

temperature/humidity conditions, melting point, salts form evaluation, 

polymorph/hydrate/solvate evaluation, forced degradation under 

different stressed conditions (light, heat, oxygen, acidic, and alkaline 

pH, etc), stability-indicating analytical methods for characterization of 

active, and impurities. 

Those parameters are important to guide the selection of a 

potential drug candidate and to determine future formulation 

strategies. 

 

 

BIOPHARMACEUTICAL ASSESSMENT 

 

The biopharmaceutical properties generated during the drug 

candidate selection process, which is critical for the next step of 

formulation development and for selection of formulation technologies, 

include compound dissolution in simulated gastric and intestine fluids, 

solubility, and stability in simulated GI fluids, enzymatic stability, 

intestine membrane permeability, and modeling and simulation of 

animal and human PK and bioavailability. The steps in the absorption 

process include the disintegration and dissolution of the compound 

from the solid dosage form into the gastrointestinal lumen. The 

potential limiting steps for absorption of the compound through the GI 

membrane (including dissolution, solubility, and permeability limited 

process) should be fully understood. A thorough biopharmaceutical 

characterization will minimize the risk of selection of a poorly 

Jim Huang, PhD 
Founder & CEO 

Ascendia Pharmaceuticals 
j.huang@ascendiapharma.com 



designed formulation, and allow for an 

efficient, science-based formulation 

development process.  

According to the FDA biopharmaceutics 

classification system (BCS), drug compounds 

can be classified into four classes based on 

their solubility and permeability 

(bioavailability). Based on the BCS 

classification of the drug candidate, different 

formulation strategies can be explored. If a 

drug candidate is predicted to be BCS I 

(soluble and permeable), a simple formulation 

strategy can be employed for the GLP tox and 

first-in-human studies. Neat compounds can be 

filled in bottles (drug in bottle) or into capsule 

(drug in capsule). However, if a compound 

does not wet easily, has a low dose, has a bad 

taste, or has a poor flow properties, a 

formulated powder blend of drug-excipient, 

capsule-containing granulation, or immediate-

release tablet could be utilized to facilitate the 

dissolution, content uniformity, and taste-

masking.  

For BCS III compound (soluble, but poor 

permeability), excipients with permeation-

enhancing properties may be required to 

ensure enough oral bioavailability. For 

example, for soluble peptides, a lipid 

formulation encapsulated in a bead, or a 

capsule with enteric coating could help 

enhance absorption of the peptide in the 

intestine while protecting its gastric 

degradation in the stomach.  

If a drug molecule is predicted to have 

challenging oral bioavailability [BCS II 

(insoluble, but permeable), or IV (insoluble, 

poor permeability)], choosing an appropriate 

formulation strategy for tox and human Phase 

1 is critical to ensure the solubility and 

bioavailability of those drug candidates is 

maximized in order to realize its full potential 

for safety and efficacy evaluation in animal 

and human. Other routes of administration, 

such as injectable, topical, and nasal routes, 

can be considered for BCS III and IV 

compounds. 

 

 

ENABLING FORMULATION 

TECHNOLOGIES 

 

For challenging compounds, there are 

several enabling formulation approaches, 

ranging from salt form formation, solution 

formulation by pH control, co-solvent or 

complex formation, particle size reduction by 

micronization/nanosizing, lipid formulation 

(SEDDS and emulsion), amorphous solid 

dispersions, and nanoparticles.  

A guided formulation selection tree can 

be followed in junction with considerations in 

route of administration, phase of development, 

target patient population, freedom of 

operation, available technology in house, and 

marketing considerations.2 Figure 1 shows the 

general rule of thumb in selection of 

formulation technology based on compound 

properties in melting point and lipophilicity. 

 

 

Salt Form Selection 

Salt form formation is an effective way to 

modify the solubility of molecules with 

ionizable functional groups (pKa). Selection of 

an appropriate solid form (polymorph, 

hydrate, or salt) for a compound is a key 

activity for drug development. Salts are usually 

considered when the physicochemical 

characteristics of the free acid or base pose 

problems in formulation and process, including 

issues in solubility, stability, size reduction, 

polymorphism, and bioavailability of the 

parent compound through changes in 

compound solubility and dissolution rate.   

 

Solution Formulation 

Solubility of weakly acidic or basic 

compounds can be increased by a pH-

controlled solution approach. Cyclodextrin, 

surfactant, polymer, and co-solvents, such as 

propylene glycol, polyethylene glycol, 

glycerin, etc, may also be added to further 

increase compound solubility in those media. 

One major limitation using pH-adjusted and co-

solvent systems is potential drug precipitation 

once the formulation is administered into the 
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body by oral or IV routes, which may cause 

implications in injection pain, 

thrombophlebitis, variable PK profiles, and 

bioavailability. While cyclodextrin-based 

solution alone does not exhibit such 

precipitation phenomenon, the extent of 

solubility enhancement could be limited by 

cyclodextrin solubility and the maximum 

allowable daily dose of cyclodextrin due to its 

potential side effects at a high dose.    

 

Size Reduction by Micronization or 

Nanosizing 

For compounds with a high melting point 

and with a dissolution-limited absorption 

process, the dissolution rate and bioavailability 

of the drug substance can be significantly 

increased by reducing the particle size of the 

API. Micronization by fluid energy mills, such 

as jet milling, can efficiently reduce the 

average particle size down to below 10 

microns, whereas using bottom-up (solution 

precipitation) and top-down (wet milling) 

processes can be used to produce nano-sized 

API below 300 nm. For insoluble compounds, 

reduction of particle size to submicron and 

nano levels not only could increase drug 

dissolution and bioavailability after oral 

administration, but has also demonstrated to 

reduce or eliminate food effect for some 

commercial products. Screening of polymer, 

surfactant, and stabilizer is required to ensure 

the physical stability and in-vivo performance 

of suspensions. Suspension is amenable to 

pediatric or geriatric formulations with addition 

of sweeter or taste-masking agents. 

 

Lipid Emulsion Formulation 

For lipophilic compounds with high logP 

values and a low-to-intermediate melting 

points, lipid formulations could be a good 

option for oral dosage forms of BCS II and IV 

compounds. Solution or liquid-filled capsules 

can be chosen for the first-in-human 

formulation. To overcome significant inter- and 

intra-subject variation in drug uptake observed 

on some macroemulsion systems (dispersion as 

coarse emulsion after administration to GI 

fluid), addition of surfactants to the lipidic 

excipients are frequently used to produce 

spontaneous self-emulsifying drug delivery 

systems (SEDDS) and self-microemulsifying 

drug delivery systems (SMEDDS) for 

compounds with poor water-solubility. 

However, there have been some challenges, 

such as chemical instability of compounds due 

to oxidation, capsule incompatibility, and 

tolerability issues, resulting from high level of 

surfactants, etc. Pre-formed nanoemulsions 

manufactured by a high-energy process to 

reduce the oil droplets to a nano level enjoys 

the same benefits of microemulsions, except 

they are more tolerable for patients due to 

significant reduced level of surfactant(s), which 

is suitable for different routes of administration, 

such as IV, SC, topical, oral dosage forms, and 

in some cases, vaccine adjuvant.  

 

Nanoparticles 

There are different types of 

nanostructured particles for use in the 

pharmaceutical field, which include 

nanostructured lipid carriers, solid lipid 

nanoparticles, liposomes, polymeric 

nanoparticles, and superparamagnetic 

nanoparticles, etc. Nanoparticles could 

overcome the limitations of traditional methods 

and bring new ways of delivery of therapeutic 

drugs for treatment of different disease areas, 

such as cardiovascular, CNS, immunology, 

cancer, imaging, and nutraceuticals. Through 

controlling the particle size, surface properties, 

drug loading, and release rate, drugs can be 

delivered to enhance bioavailability, to sustain 

for longer period of time with less frequent 

dosing (long acting delivery), or to target 

certain organs/tissues inside the body that are 

difficult to reach by conventional means.  

There are different ways to prepare the 

nanoparticles: solvent evaporation, solvent 

injection, extrusion, emulsification, melt-

emulsification, emulsification-solvent 

evaporation, milling, homogenization, 

microfluidization, or combined methods. 

Thorough understanding of the nanoparticle 

structure and its physical chemical properties in 

relationship with in-vitro and in-vivo 

performance is the key to further advance 

those technologies into the market. 

 

Amorphous Solid Dispersion 

For compounds with low-to-medium 

melting points, amorphous solid dispersions, 

where drug exists as a discrete particle 

dispersed within a polymer matrix, has dual 

strategy to enhance the aqueous solubility of a 

compound: 1) conversion of compound to an 

amorphous state, 2) reduction of compound 

particle to a molecule level, both of which 

enhance drug kinetic solubility and dissolution 

rate. Amorphous solid dispersion can be 

manufactured by spray drying, hot-melt 

extrusion, milling, or solvent-evaporation 

process. An excipient screening study should 

be employed to select polymer(s) or 

surfactant(s) that are not only miscible and 

chemically compatible with drug compounds, 

but also enhance compound solubility and 

physical stability at its amorphous state. 

Amorphous solid dispersions can be an 

effective approach for oral, transdermal, or 

inhalation routes to achieve greater exposure 

for drug compounds with poor solubility and 

high dose requirement. u 
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DRUG  
DEVELOPMENT

INTRODUCTION 

 

Throughout the past few years, the 

pharmaceutical industry has undergone a 

significant change in terms of companies’ 

R&D strategic areas of focus and the result-

ing new drug products that they intend to 

bring to market. In the past, R&D efforts 

were primarily aimed at the development of 

products for the treatment of widespread 

disease states consisting of large patient 

populations in hopes of “blockbuster” prod-

ucts with large and lucrative sales. While 

pharmaceutical companies still devote sig-

nificant resources to these larger target ther-

apeutic areas, in recent years, there have 

been considerable developmental efforts to 

bring new drug products to market for the 

treatment of rare or orphan diseases. In 

many cases, these new products represent 

“first-in-class” therapies. As such, there is 

often a high level of public interest in get-

ting these new, potentially life-saving drug 

products approved and to patients as 

quickly as possible. This is illustrated in Fig-

ure 1, which highlights the total number of 

new drug approvals (NDAs) by the FDA, 

and how many each year represent “First-

in-Class” therapies, “rare disease” indica-

tions, and receiving “Expedited Pathway” D
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Softgel Technology for Fast-Tracked Development Programs  
 
 
By: Jeff Browne, PhD, and Ronak Savla, PharmD, PhD 
 

F I G U R E  1

Novel Drug Approvals in Expedited Categories From 2016-20181,2,3

review between 2016 and 2018. The number of drug products that were designated 

in one or more of the four FDA expedited categories of Fast Track, Breakthrough, Priority 

Review, and Accelerated Approval has steadily increased in number in that time. 

According to the FDA’s most recent data, 43 of the 59 novel drug approvals in 

2018 (73%) were designated in one or more of these four expedited categories.4 While 

standard times for new product approval have greatly improved throughout the past 

few years as a result of the Prescription Drug User Fee Act (PDUFA), the FDA review 

process for new products designated for expedited review can be 6 to 10 months 

shorter. 

Given the trend toward more expedited-review designated products, project de-

velopment teams are being challenged to complete their Chemistry, Manufacturing, 

and Controls (CMC) development work necessary for NDA submission in much shorter 

timeframes, often 18-24 months earlier than typical development timelines. Failure to 

meet these aggressive timelines not only carries serious business implications for com-



panies, but more importantly, means that 

patients will not receive medicines they crit-

ically need as soon as possible. 

Whereas in the past, regulatory filing 

dates were often predicated on the com-

pletion of clinical studies, for those drugs 

being given expedited review, there is a 

greater likelihood that the timely comple-

tion of CMC development activities will be 

on the critical path of timelines for the sub-

mission of NDAs. These shorter develop-

ment cycle times leave little room for error. 

Having to repeat development work be-

cause, for example, a suboptimal formula-

tion approach was initially pursued and 

resulted in poor bioavailability or unac-

ceptable stability, can result in significant 

delays for new product programs. Forging 

ahead with a suboptimal formulation ap-

proach may jeopardize the success of the 

program at later stages of development, or 

ultimately, the agency’s approval of the 

drug as a result of CMC and/or quality is-

sues. For these expedited programs, get-

ting it right the first time is paramount. 

Having to switch formulation technologies 

midstream in a development program can 

mean additional time and costs for the 

project, and often requires bridging (clini-

cal and/or stability) studies. From the for-

mulator’s perspective, being able to zero-in 

on a suitable formulation approach based 

on the API’s chemical properties, such as 

solubility, permeability, pharmacokinetics, 

and stability, and the API’s solid state prop-

erties, including its crystallinity, polymor-

phism, and salt form during the early 

phases of development, is preferable to try-

ing to identify the best approach after the 

drug has already undergone several years 

of development. This is best achieved as a 

collaborative effort between the medicinal 

chemist and the formulator. Ideally, the 

same formulation approach selected for 

the early phases of development can also 

be used in later development, and ulti-

mately, for the commercial manufacturing 

of the product. By doing so, it is more likely 

the NDA submission dates called for in 

tight project timelines for expedited pro-

grams can be met.   

 

 

SOFTGEL TECHNOLOGY FOR 

FAST-TRACKED DEVELOPMENT 

PROGRAMS 

 

Given the accelerated timelines asso-

ciated with these expedited programs, 

lipid-based drug formulations, encapsu-

lated in softgel capsules, provide an attrac-

tive option for addressing the challenges 

facing formulators. Importantly, this tech-

nology offers formulators the advantage of 

an approach that addresses challenges 

faced during early development, such as 

improving drug absorption as well as 

those challenges encountered in later de-

velopment including the ease of scalability. 

Lipid-based formulation allows for the 

timely completion of early and late-phase 

development activities, and provides rela-

tively straightforward scale-up dosage 

form manufacturing to meet the commer-

cial volume demand requirements for 

newly launched products. In doing so, the 

risk of having to switch to another formula-

tion approach during development, and 

ensuing costly time delays, can largely be 

avoided. 

 

Early-Stage Development 

The majority of new drugs slated 

for expedited review are classified as Bio-

pharmaceutical Classification System 

(BCS) II and Developability Classification 

System (DCS) IIa/IIb compounds, mirror-

ing the types of compounds in today’s 

pharmaceutical pipeline.5,6 Many of these 

challenging compounds will likely require 

an enabling technology to overcome poor 

bioavailability resulting from their limited 

aqueous solubility. The benefits of utilizing 

lipid-based formulations to improve 

bioavailability of poorly water-soluble com-

pounds have been well documented, and  

“Given the trend toward more expedited-review designated products, project devel-

opment teams are being challenged to complete their Chemistry, Manufacturing, 

and Controls (CMC) development work necessary for NDA submission in much 

shorter timeframes, often 18-24 months earlier than typical development timelines. 

Failure to meet these aggressive timelines not only carries serious business implica-

tions for companies, but more importantly, means  that patients will not receive med-

icines they critically need as soon as possible.”
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lipid-based formulations as solutions are 

often better absorbed compared to other 

solid oral dose form approaches.7 In par-

ticular, the development of lipid-based so-

lutions for hydrophobic drugs, which can 

undergo digestion in vivo, and/or self-

emulsify to very fine dispersions (self-

(micro)emulsifying drug delivery systems; 

SEDDS or SMEDDS) upon contact with 

aqueous gastrointestinal contents, can pro-

vide significantly improved solubility. The 

result can be improved absorption (expo-

sure) as well as reduced absorption vari-

ability caused by intra- and inter-patient 

variability or food effects. 

GLP toxicology formulations of BCS II 

(DCS IIa/IIb) compounds often utilize tra-

ditional aqueous-based suspension or 

“powder-in-a-bottle” approaches for early 

animal safety studies. As a consequence, 

target exposure levels are not achieved 

during dose escalation studies and a 

threshold dose in which adverse effects are 

observed is unattainable.8 The utilization 

of lipid-based formulations of the drug to 

achieve adequate exposure allows for the 

successful and timely execution of these 

early safety studies, as well as being an 

approach that can be maintained through-

out early bioavailability/pharmacokinetic 

studies and first-in-human studies, thereby 

obviating the need for the development of 

multiple formulations. 

The lipid-based formulations and soft-

gel technology address numerous other 

challenges that can arise during early de-

velopment and can potentially delay proj-

ect timelines. Ensuring dose uniformity can 

be problematic for highly potent, low-dose 

drugs. For example, the process chal-

lenges faced in trying to achieve accept-

able content uniformity of a very low-dose 

drug - micrograms or milligrams per 

dosage unit - during the mixing of a pow-

der bed, especially during scale up to 

larger batch sizes, can be difficult and po-

tentially extend process development time-

lines. While uniformity of dose typically 

manifests itself during the scale-up of man-

ufacturing processes for a new product, 

variable dosing in early development can 

be equally troublesome and can result in 

questionable data. To overcome these 

dose uniformity issues, it is best that they 

are dealt with as early as possible in de-

velopment. Ensuring API uniformity in the 

formulation via the development of fill so-

lutions represents a more effective means 

than the reliance on processing equipment. 

Furthermore, once the fill solution is manu-

factured, it is encapsulated on an encap-

sulation machine using a highly accurate 

positive displacement pump allowing for a 

uniformity of dosage of +/- 1% to be 

achieved. Another challenge frequently en-

countered and relating to highly potent or 

toxic new drug compounds is their safe 

handling. As with uniformity issues, safety 

typically becomes a major consideration 

for larger scale manufacture. However, 

even during the manufacture of lab-scale 

batches in early development, the potential 

for dust generation and exposure to per-

sonnel is reduced given that the drug is 

wetted during the fill formulation prepara-

tion. This provides an added degree of 

comfort and often means less aggressive 

measures need to be taken for employee 

protection, such as full personal protective 

equipment and engineering controls for 

isolation and containment. 

In addition to the aforementioned is-

sues, there are other API challenges that 

are best addressed during early develop-

ment to avoid significant delays later in the 

product’s development. Despite showing 

promising activity, unfortunately, many 

new drugs are unstable and can often be 

prone to oxidation, hydrolysis or light 

degradation. As shown in Table 1, the soft-

gel technology can be used to improve the 

stability of these drugs. 

To meet the aggressive timelines for ex-

pedited programs, many pharma compa-

nies, contract research organizations 

(CROs), and contract development and 

manufacturing organizations (CDMOs), in-

cluding Catalent, have looked for ways to 

reduce formulation development times re-

quired for producing Phase I clinical sup-

plies. For expedited softgel programs, it is 

now possible to provide clinical supplies 

within 4 to 6 months, as shown in Figure 2. 

The standard time for the development 
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Stability Challenge How Softgel Technology Addresses 
 
 
API is prone to oxidation 

 
Gelatin shell has low oxygen transmission rates 
and softgel manufacture takes place in closed 
processing vessels with inert headspace (N2) 
  

 
API undergoes hydrolysis in the 
presence of water 
 

 
Lipid solution or semi-solid fill formulation limit 
exposure of API to water 
 

 
API is subject to photo degradation 

 
Manufacture of fill under yellow lights and 
incorporation of opacifying agents such as titanium 
dioxide into gelatin shell 
 

 
API has multiple polymorphic 
forms  
 

 
Development of a stable fill so that the API remains 
in the solubilized state  
 

T A B L E  1

Softgel Technology for Improving API Stability



of softgel prototype fill formulations for 

screening in animal pharmacokinetic (PK) 

studies is 6 to 8 weeks. Shortened times 

for fill formulation development are possi-

ble through the utilization of robotic sys-

tems and generic high-performance liquid 

chromatography (HPLC) methods, which 

allow for the rapid screening of drug solu-

bility in selected excipients. Similar ap-

proaches have been employed to generate 

drug-excipient compatibility data. These 

studies are performed with a few grams of 

API, which in the early phases of develop-

ment, is often only available in very limited 

quantities. 

Pharmacokinetic analysis and model-

ing using in silico software, such as Gas-

troPlusTM during the early phases of 

development, have also proven to be valu-

able tools, often identifying true bioavail-

ability issues, whether that be poor 

solubility, poor dissolution, or high first-

pass metabolism, and assessing the impor-

tance of parameters, such as drug particle 

size. These insights can aid formulators in 

making sound scientific judgements re-

garding their formulation efforts. 

Based on initial animal PK data and 

in vitro development studies, one or more 

viable candidate fill formulations can 

quickly be selected for further testing. 

These studies are typically performed in 

higher species of animals, such as dogs or 

monkeys, or directly into humans. It is at 

this phase of development that fill formula-

tions are typically encapsulated to facilitate 

unit dosing of the drug. This includes the 

selection of a shell, which is compatible 

with the fill formulation, and given that the 

shell has negligible impact on the fill prop-

erties, such as dispersion and digestion of 

lipid-based fills, similar in vivo perform-

ance data as well as stability to that ob-

served in early studies, would be 

anticipated throughout the development of 

the product. 

 

 

Late-Stage Development 

Avoiding time delays can also be 

achieved with the softgel technology dur-

ing the later stages of development, 

thereby enabling tight timelines to be met. 

While other technologies can often require 

major changes to formulation and process-

ing steps to deal with challenges that arise 

during scale-up, this is not normally the 

case with softgels. The fill formulation and 

shell selected during early development 

will essentially remain the same throughout 

scale-up and commercial manufacture, 

and the same can be said for the process. 

The same equipment train and process, in-

cluding the mixing equipment for the 

preparation of the fill and shell (gel mass) 

as well the encapsulation machines for 

manufacture of the softgels, are also used 

when scaling-up to production-scale batch 

sizes. The time needed for scale-up activi-

ties can be considerably less for the softgel 

technology compared to processes re-

quired, and challenges, such as uniformity 

F I G U R E  2

Parallel Development to Meet Accelerated Timelines
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and safety, faced for other dosage form technologies. 

The fact that softgel fill formulations and their encapsulation 

normally do not normally undergo significant changes during the 

later stages of development is important for several reasons when 

dealing with accelerated timelines. This allows for the upfront 

identification of critical formulation and process parameters, and 

the establishment of rationale ranges, during early development. 

It can be easily adapted to meet initial commercial volumes for a 

new product and scaled-up to larger batch sizes to cover in-

creased demand as label indications expand.  These same pa-

rameters and ranges tend to apply as batch sizes increase to 

larger scale. It also minimizes the risk of unwanted stability 

changes that can occur due to major changes to formulation or 

process late in the development of a product as is often the case 

with other technologies. Stability data generated on the softgel 

fill and shell during the early phases of a development program 

are usually applicable to stability data obtained for larger scale 

and registration batches manufactured in the later phases of de-

velopment. As such, early phase stability studies often offer excel-

lent longer-term supporting stability data for establishing a new 

product’s shelf-life. 

 

 

SUMMARY 

 

There are many factors and challenges that can potentially 

extend development timelines. In the early phases of development, 

many of these often relate to properties of the new drug com-

pound. Lipid-based formulations encapsulated using softgel tech-

nology offer an attractive option for reducing development times 

in the early and later phases of fast-tracked or expedited product 

development programs. Benefits include improved bioavailability 

of poorly water-soluble drugs, improved stability, better content 

uniformity for potent or low dose drugs, and the safer handling 

of potent or toxic compounds. Delays can be avoided against ac-

celerated product development timelines because softgel formu-

lations and manufacturing processes established early in 

development can also be used without major modifications in the 

commercial manufacture of the product. Finally, the scale-up and 

manufacture of new drug products to meet commercial demand 

using the softgel technology is relatively straightforward and will 

not affect quality or performance of the product.u 
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DRUG  
DELIVERY 

ABSTRACT 

 

Halozyme Therapeutics, Inc. has developed the ENHANZE® 

drug delivery technology that enables and optimizes subcuta-

neous drug delivery for a range of therapies typically adminis-

tered intravenously or by frequent subcutaneous injection. The 

technology uses Halozyme’s patented enzyme recombinant 

human hyaluronidase PH20 (rHuPH20) that acts locally and tran-

siently to degrade hyaluronan (HA) in the extracellular matrix. 

Degradation of HA in the subcutaneous space with rHuPH20 al-

lows for a larger injection volume than is possible with traditional 

subcutaneous delivery. This results in increased dispersion and 

absorption of subcutaneously co-administered injected drugs and 

fluids, thus enabling the delivery of targeted therapies for oncol-

ogy, autoimmune conditions, hematologic diseases, and other dis-

ease states. The transition from intravenously administered 

therapies to subcutaneous delivery and the optimization of sub-

cutaneous delivery have been demonstrated to improve patient 

experiences, increase efficiency in drug administration, and re-

duce overall healthcare costs.  

  

 

INTRODUCTION 

 

Biologics are revolutionizing modern medicine by providing 

new approaches for treating diseases, such as cancer, autoim-

mune diseases, and other chronic or inheritable conditions. Bio-

therapeutics are also the fastest-growing sector in the 

pharmaceutical industry; in 2016, 8 out of the top 10 best-selling 

drugs worldwide were biologic agents.1 Recent market research 

has indicated that the global market for biologic drugs may reach 

$580.5 billion in sales by 2026.2 

Although biologic therapies offer the potential for tremendous 

progress in medical care, challenges may exist in terms of admin-

istration routes, formulation properties, dosing regimens, and 

safety. Large molecule biologics often require administration of 

large doses, which results in many of these biologic therapies 

being delivered by intravenous infusion, with only some designed 

for multiple and/or subcutaneous self-injections. The need for par-

enteral administration of these agents may also limit the develop-

ment of new biologic therapies because of restrictions on 

viscosity, pH, and osmolality.3  

Halozyme Therapeutics, Inc., a biotechnology company 

based in San Diego, CA, has developed a novel drug delivery 

technology (ENHANZE drug delivery technology) that may over-

come some of the challenges associated with subcutaneous drug 

delivery. Subcutaneous administration of therapeutics may enable 

a better experience for patients and has the potential to increase 

healthcare system efficiencies and decrease overall healthcare 

expenses.4  

 

 

HOW RHUPH20 WORKS 

 

The subcutaneous space comprises the extracellular matrix 

and various cell types, such as adipocytes, fibroblasts, and 

macrophages. The fibrous network contains both long-lasting 

structural components, such as collagen and elastin, and short-

lived components, such as hyaluronan (HA).5 Hyaluronan, a nat-

urally occurring glycosaminoglycan with repeating disaccharide 
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ENHANZE®: An Efficient Way to Optimize Biologic 
Therapies for Subcutaneous Administration  
 
 
By: Michael J. LaBarre, PhD 
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subunits of D-glucuronic acid and  

N-acetyl-D glucosamine, is a crucial com-

ponent of the extracellular matrix. Hyaluro-

nan controls tissue water content and is 

crucial for cellular homeostasis.6 Approxi-

mately 30% of HA (up to 15 g distributed 

across the body) is replaced on a daily 

basis.6 Hyaluronan acts as a barrier to pre-

vent bulk fluid flow and is one of the rea-

sons why subcutaneous drug delivery 

methods are typically restricted to small-vol-

ume injections.7   

Central to the ENHANZE drug deliv-

ery technology is Halozyme’s proprietary 

recombinant human hyaluronidase PH20 

enzyme, rHuPH20, which works locally 

and transiently to degrade HA in the extra-

cellular matrix of the subcutaneous space 

by cleaving the linkage between the disac-

charide units that comprise HA.7 Hyaluro-

nan is restored at the local site within 18 

to 24 hours after injection with rHuPH20.8,9 

By temporarily degrading HA at the injec-

tion site, rHuPH20 enables subcutaneous 

bulk fluid flow and increased dispersion 

and absorption of co-administered thera-

peutics. The ENHANZE drug delivery tech-

nology may enable reformulation of 

existing intravenous (IV) drugs for subcuta-

neous injection. Additionally, rHuPH20 

may be added to existing subcutaneous 

drug formulations to optimize dosing and 

administration, providing the opportunity 

for a wide range of therapies to have ex-

panded delivery options beyond IV infu-

sions or multiple subcutaneous injections.  

F I G U R E  1

Effect of rHuPH20 on HA 
A.  Resistance to bulk fluid flow and limited large volume SC drug delivery, dispersion, and absorption due to hyaluronan accumulation 
B.  rHuPH20 depolymerizes hyaluronan 
C.  Increased subcutaneous bulk fluid flow, resulting in increased dispersion and absorption of co administered therapeutics 
D.  Restoration of hyaluronan ~24 hours post-administration of rHuPH20 



REDUCING THE TREATMENT 

BURDEN FOR PATIENTS 

 

Owing to the increased costs of ad-

ministering drugs intravenously versus sub-

cutaneously or intramuscularly, it may be 

advantageous to further develop subcuta-

neous drug delivery approaches for bio-

logical agents.10 The ENHANZE drug 

delivery technology can potentially reduce 

the time and/or the frequency of dosing re-

quired for IV administration or subcuta-

neous injection as compared with those 

same treatments when they do not use 

rHuPH20. 

 

 

STUDIES EVALUATING THE 

DELIVERY OF THERAPEUTIC 

AGENTS IN COMBINATION WITH 

RHUPH20  

 

Although the ENHANZE drug delivery 

technology can aid in the subcutaneous 

administration of drugs for a broad range 

of therapeutic areas, several current appli-

cations involve co formulations with oncol-

ogy therapies. Several studies have found 

that rituximab (MabThera®) and 

trastuzumab (Herceptin®) co formulated 

with rHuPH20 for subcutaneous adminis-

tration demonstrated reduced administra-

tion times compared with IV formulations 

while maintaining similar safety and effi-

cacy profiles.11 Recent data presented at 

ASCO 2018 from an investigational study 

in patients with multiple myeloma demon-

strated that a subcutaneous formulation of 

daratumumab with rHuPH20 enabled a 

dosing time of 3 to 5 minutes compared 

with a typical IV administration time of 4 

to 6 hours.12 

One study compared the time commit-

ment required for IV delivery of the bio-

logic drug trastuzumab versus the time 

commitment for a subcutaneous injection 

of trastuzumab with rHuPH20. 

Trastuzumab is a targeted therapy that is 

used to treat HER2-positive breast cancer 

in both early and metastatic settings.13 Pa-

tients treated with intravenous trastuzumab 

typically receive infusions lasting 30 to 90 

minutes. By contrast, the subcutaneous for-

mulation of trastuzumab with rHuPH20 

can be administered within 2 to 5 

minutes.4,14 

Another study evaluated the treatment 

preferences of patients with HER2-positive 

breast cancer who received trastuzumab 

either through the standard IV formulation 

(n=235) or the subcutaneous formulation 

with rHuPH20 (n=232). Results indicated 

that 88.9% of patients preferred the sub-

cutaneous formulation, 9.6% preferred the 

IV formulation, and 1.5% had no prefer-

ence. “Time saving” was given as the main 

reason for preferring the subcutaneous for-

mulation over the IV formulation.15 

Patients with primary immunodefi-

ciency disease (PID) generally prefer sub-

cutaneous injections to IV administered 

drugs; however, subcutaneous injections of 

immunoglobulin (Ig) replacement therapy 

require weekly or biweekly small-volume 

infusions (15 to 30 mL) at multiple injection 

sites.16 rHuPH20 can be used to improve 

the dispersion of Ig replacement therapy, 

thereby enabling the subcutaneous admin-

istration of large volumes (up to 300 mL) 

of Ig at a single site and potentially en-

abling the interval between treatments to 

be expanded from weekly/biweekly to 

every 3 to 4 weeks.17,18  

Early collaborations with Roche and 

Baxter (now Takeda) have been followed 

by more recent clinical research efforts in 

partnership with Pfizer, Baxter (now 

Takeda), Janssen, AbbVie, Eli Lilly, Bristol-

Myers Squibb, and Alexion using the EN-

HANZE drug delivery technology.19,20 

 

 

SUMMARY 

 

Drug developers are working to de-

velop new products and improve existing 

therapies to help patients manage their dis-

eases effectively while reducing their treat-

ment burden.  

The ENHANZE drug delivery technol-

ogy has the potential to improve the phar-

macokinetic profiles of co-administered 

drugs through increased dispersion, ab-

sorption, and bioavailability. Also, it may 

have an important role in reducing treat-

ment burden by enabling at-home self-ad-

ministration or by decreasing 

administration times and allowing patients 

to undergo treatment in a physician’s office 

instead of at an infusion center.16,18 Further-

more, the use of the ENHANZE drug de-

livery technology may help reduce local 

swelling and induration when compared 

with subcutaneously administered thera-

peutics that do not contain rHuPH20.17 All 

these benefits could lead to increased 

health system efficiencies by reducing ad-

ministration time versus IV drug delivery, 

resulting in increased patient throughput, 

reduced product waste, and decreased 

overall healthcare expenses. 

Although the subcutaneous delivery of 

therapeutic agents has long been explored 

as a means to deliver biologic agents more 

effectively and efficiently, the presence of 

HA in the subcutaneous space has thus far 

prevented large volumes of liquid from 

being injected and quickly absorbed. The 

patented enzyme rHuPH20, which is the 

central component of the ENHANZE drug 

delivery technology, has proven effective 

in addressing this challenge by temporarily D
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modifying the subcutaneous space. The 

ENHANZE drug delivery technology may 

enable large volumes of biologics and 

other agents to be rapidly delivered to 

their relevant target tissues and has the po-

tential to improve the drug delivery experi-

ence for a wide range of patients. u 
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A recent report from The Economist Intelligence Unit (EIU) commissioned by PAREXEL 

found that drugs developed across the industry using patient-centric trial designs had 

faster study enrollment times and were 19% more likely to be launched. However, 

only 5.2% of Phase II and III trials utilized patient-centric designs. For this reason, 

PAREXEL announced the creation of its Patient Innovation Center this past September 

to help sponsors improve the drug development process and optimize patient 

involvement and engagement. Drug Development & Delivery recently spoke with Sy 

Pretorius, MD, Senior Vice President, Medical & Scientific Services at PAREXEL, 

about the new Patient Innovation Center and how it is helping to improve the patient 

experience, enhance study recruitment and retention, reduce costs, and deliver 

better data.

PAREXEL: Advancing Patient-Centric 
Drug Development to Improve Clinical 
Trial Success 
 

Q: Tell us more about how you define 

patient-centricity and why it’s so 

important in clinical trials. 

 

A: Patient-centricity keeps patients at the 

center of what we do, incorporating their 

input into all aspects of clinical development 

to enhance patient satisfaction and simplify 

the journey to new treatments. PAREXEL has 

been practicing a patient-centric approach 

for years and recently introduced our Patient 

Innovation Center, which takes patient-

centricity and being patient-centric to the next 

level.  One of our main goals is to empower 

patients to become active participants in the 

study planning process, using their feedback 

and ultimately simplifying the patient journey 

to enhance their experience, satisfaction, and 

increase compliance with study requirements.  

Without patients, we are unable to advance 
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the development of new therapies. To this end, as an industry, 

we need patients to be interested in clinical trials and to 

participate in clinical trials. The reality is that less than 0.002% 

of the global population participates in clinical trials. To increase 

awareness and participation them, we need to partner with 

patients, their families, and caregivers in ways that align what 

we need to accomplish as an industry with their needs. We need 

to address the barriers to participation in clinical studies. It starts 

when and where patients hear about a study - how do we make 

it as easy as possible for them to obtain and understand 

information related to clinical trials. Constantly thinking about 

creative ways to reduce the burden of participation, while 

maximizing the benefits associated with participation.    

  

 

Q: Can you elaborate on what motivated the launch of the 

Patient Innovation Center (PIC) and what your goals are 

for the PIC? 

 

A: While the evidence is clear that patient-centric approaches 

can improve the drug development process, many sponsors face 

challenges when attempting to apply these strategies. Knowing 

how critical patient engagement and retention are to successful 

clinical development, PAREXEL launched the PIC to help sponsors 

implement patient-first strategies and decrease barriers to 

implementation. PAREXEL is also looking forward to seeing how 

the PIC can foster innovation in patient-centric approaches, such 

as virtual (or at-home) trials and direct-with-patient studies. Even 

more, PAREXEL’s goal is to uncover practical challenges within 

trial design that can be addressed proactively to achieve the 

right balance between scientific rigor and feasibility for patients. 

Further on is an example of what a patient-centric trial might look 

like as part of PAREXEL’s PIC. 

      Before the study begins, PAREXEL uses its innovative patient-

centric protocol optimization approach to identify and address 

practical challenges to patient participation. PAREXEL helps 

design a protocol through a combination of web listening and, 

patient, caregiver, and site staff input to optimize the clinical 

study experience for participants, leading to more engaged 

patients, lower drop-out rates, and greater compliance with 

study requirements. Simultaneously, PAREXEL also proactively 

seeks opportunities to address the needs of commercial 

stakeholders and build a better value story. The company’s 

regulatory experts incorporate guidance to address agency 

requirements from a patient-centric perspective. 

      During the study, PAREXEL leverages feedback from patients 

to select the tools and services necessary to enhance the patient 

experience and reduce the practical, financial, and geographic 

barriers to participation. This may include enhancing the 

informed consent process to implementing a virtual study solution 

that incorporates elements such as at-home nurse visits, telehealth 

visits to reduce the number of trips to the trial site, direct-to-

patient drug shipments, and PAREXEL’s Patient Sensor Solution 

that utilizes wearables to remotely capture, transmit, and store 

data in a secure platform powered by the Perceptive Cloud. 

      As a patient’s involvement in the study concludes, PAREXEL 

deploys a closure plan to help patients feel valued and 

understand the next steps. This includes trial summaries with clear 

terminology patients can understand, and a thank you card to 

show appreciation for their efforts. In addition, PAREXEL 

considers ways to transition them to a post-study treatment plan. 

In some cases, PAREXEL’s managed access program can help 

patients obtain access to treatments based on compassionate use.  

  

 

Q: How is recruitment and retention affected by a patient-

centric strategy?    

 

A: Studies show that only about a third of clinical trial sites meet 

their accrual enrollment targets, and 50% are forced to extend 

their enrollment periods beyond their original projections. There 

are various factors contributing to patient recruitment failure, 

“Without patients, we are unable to advance the development of new therapies. To this 
end, as an industry, we need patients to be interested in clinical trials and to participate 
in clinical trials. The reality is that less than 0.002% of the global population participates 
in clinical trials. To increase awareness and participation them, we need to partner with 
patients, their families, and caregivers in ways that align what we need to accomplish as 
an industry with their needs.”



including overly optimistic projections, restrictive 

inclusion/exclusion criteria, intensive protocol leading to high 

patient burden, and a focus on outcomes that are not important 

to patients. However, according to PAREXEL’s recent research 

with the EIU, patient-centric trials took just half the time to recruit 

participants.  

      Patient-centric strategies can help recruitment and retention 

by reducing the practical, financial, and geographical barriers 

patients and caregivers often face, and optimizing patient 

involvement and engagement. For example, these trials may 

offer options for patients to stay at home during trials and 

continue treatment with familiar caregivers, instead of traveling 

to the trial site. These types of accommodations can make trials 

more manageable for patients and reduce drop-out rates. 

 

 

Q: How does PAREXEL recommend companies implement 

a patient-centric strategy?   

 

A: To set up a patient-centric trial for success, you must 

incorporate the patient perspective into the design. PAREXEL’s 

recommendations include, but are not limited to: 

 

Create a Patient Profile: Having a detailed profile of a trial’s 

patient population and understanding who they are as people 

can lead to the creation of a more specific protocol that makes 

the difference between the success and failure of a trial. In 

addition to demographics of the target patient population, 

companies should consider such real-world elements as the type 

of treatment being tested, payment, and disease impact. For 

example, companies should consider such questions about their 

population as: “Are they elderly and may have difficulty leaving 

home?” “Are they young adults who can travel easily?” “Are 

they small children who must be supervised by parents?” “Is the 

treatment curative or palliative?” “What is life like with this 

disease?” “Are there routine hospitalizations?” 

 

Crowdsource Patients & Caregivers: Survey patients, 

caregivers, and nurses/physicians to understand how a study 

may be received. These parties have a practical view on the 

impact of the study design as well as the participant’s ability to 

join and remain in a trial. Eliciting this feedback can result in 

great value. 

 

Scan the Web to “Hear” the Patient Voice: There has been an 

explosion of open online forums, tweets, blogs, and other social 

media where patients share stories about their disease and 

treatment options. “Listening” to the web through key search 

terms, and dipping into online chatter can give companies an 

unfiltered insight into what it’s like to live with a disease in non-

medical terms —and what matters to patients. 

 

Consult With Experts to Mitigate Study Burdens: Patients know 

a lot about living with their disease, but they are inexperienced 

in planning clinical research logistics. It is the organizers’ job to 

probe further into what exactly participation in your trial would 

mean for the participant. Nurse specialists with experience at 

high-performing investigative sites, for example, are a good 

resource in judging the burdens a clinical trial can impose on 

patients. Their analysis of the potential benefits and challenges 

should be taken into account when sponsors are evaluating the 

patient journey. 

 

Simplify & Standardize Informed Consent: A typical informed 

consent form is notoriously long and can include a lot of 

terminology that patients are unfamiliar with. Make the core 

document easier for patients and caregivers to understand, for 

example, by breaking the elements of a study into short video 

modules. 

  

 

Q: Despite the advantages of a patient-centric trial, why 

do you believe patient-centric strategies are so rarely 

implemented? 

 

A: PAREXEL’s recent research with the EIU found that between 

2012 and 2017, only about 5% of Phase II and Phase III trials 

included patient-centric themes, which is surprisingly low given 

all the attention that this topic is getting throughout the industry. 

Many are hesitant to take that leap because of the resources 

required upfront, although these costs could save time and 

money in the end. This approach also requires improved 

communication between all stakeholders and additional training 

to those onsite, both of which can be difficult to coordinate, 

especially among legacy processes. Even if companies want to 

implement patient-centric strategies, most often they do not know 

where to start.  

      This is where PAREXEL hopes the PIC will make a meaningful 

impact. Our dedicated team is passionate about understanding 

patient needs and reducing patient burden, making the clinical 

trial journey more streamlined for all involved. To accompany 

this effort, PAREXEL is investing heavily in innovative technology, 

including at-home monitoring with wearable devices, which 

make it easier for patients to participate in trials they otherwise 

would not have been able to geographically access. u 
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SPECIAL FEATURE

A new generation of patient-centric prefilled syringes and autoinjectors can deliver a range of parenteral 

drug volumes and support flexible dosing regimens. Designed with human factors in mind, today’s devices 

present pharma companies a variety of delivery options: wearable, smart, needle-free, single-use, combina-

tion products, and packaging. Both the parenteral products and delivery technologies are being produced 

with flexible manufacturing lines, flexible filling, flexibility dosing, and flexible packaging options – all with 

the goal of getting product to market and in users’ hands faster.  

This annual Drug Development & Delivery special feature highlights contract manufacturers and device 

developers responsible for creating next-generation parenteral drug delivery. 
 

 

Ajinomoto Bio-Pharma Services: Flexibility to Get Biosimilars to Market Quickly 

A challenge with biosimilars is they require manufacturers who can produce the drugs quickly with little historical knowledge 

from which to draw. Most of these products need to be filled for Phase I trials then quickly move to Phase III and commercial manu-

facturing shortly thereafter. “Without this data, the manufacturer and client must work closely together to deliver a product that can 

be commercially available after only manufacturing a handful of batches,” says Scott Goldstein, Associate Director, Drug Product 

Manufacturing, Ajinomoto Bio-Pharma Services. “The competitive market for these drugs means that every day matters in clinical 

trials to be first to market.”   

A newly built Gerresheimer facility for small-batch scales provides prefillable container production in a flexible manner.

Prefilled Syringes & Parenteral Manufacturing: 
Flexibility for Faster Development      
 
By: Cindy H. Dubin, Contributor  
 



The relationship between contract 

manufacturer and client needs to be flexi-

ble in a variety of ways. For example, flex-

ibility in scheduling is critical if stability 

issues are discovered or if emergency 

batches are needed to avoid delays in clin-

ical trials. Flexible manufacturing lines are 

also important to fill the same drug that 

may be needed in different applications. 

“Many drugs may begin clinical trials in 

vials but transition to a syringe in Phase 

III,” says Mr. Goldstein. “Clients want to 

know that, if needed, they can change the 

product presentation without having to 

change the manufacturer. A contract man-

ufacturer with experience making these ad-

justments can allay a client’s fears and 

assure them changes can be handled with-

out compromising quality.”    

 

 

Baxter BioPharma Solutions: 

Prefilled Diluent Syringes Reduce 

Contamination 

Baxter BioPharma Solutions offers pre-

filled syringes containing diluents in a 

range of fill volumes. The diluents include 

sterile water for injection and sterile 0.9% 

sodium chloride solution. According to 

Gregory A. Sacha, PhD, Senior Research 

Scientist, the prefilled diluent syringes are 

innovative to the PFS market for a couple 

of reasons. “First, a prefilled diluent sy-

ringe eliminates one step in the reconstitu-

tion process for lyophilized solids,” he 

explains. “The clinician does not have to 

locate a vial of diluent, remove a specific 

volume of diluent from the via and transfer 

it to the vial containing the dried solid. Re-

ducing the steps involved in reconstitution 

reduces the potential for contamination of 

the product.” 

A diluent syringe can be packaged 

with the dried solid product to ensure the 

correct diluent at the correct volume is 

readily available for the product. 

Sterilization became an issue for one 

of Baxter BioPharma’s clients. Dr. Sacha 

says the client wanted to use a polymeric 

syringe for a terminally sterilized product. 

“Polymeric syringes become opaque after 

terminal sterilization using an autoclave. 

Studies were needed to identify the correct 

cooling conditions for terminally sterilized 

polymeric syringes to prevent them from 

becoming cloudy.” 

Polymeric syringes from three manu-

facturers were compared based on the sta-

bility of the product and the appearance 

of the syringes after sterilization. The main 

challenge was the change in appearance 

after sterilization. Investigation of the ster-

ilization and cooling conditions identified 

a process that prevented problems with ap-

pearance. Dr. Sacha says: “The client 

could begin to use any of the syringes 

available and not worry about changes in 

appearance.” 

 

 

Catalent Biologics: Parenteral 

Manufacturing That Supports 

Personalized Therapies 

Industry insiders can agree that pre-

filled syringes are flexible, convenient, and 

provide caregivers and patients with a 

safer parenteral delivery mechanism com-

pared to administration from vials. Yet, clin-

ical parenteral products are still often 

developed in a vial format. Alyson Norrick, 

Director, Manufacturing Technology, Catal-

ent Biologics, believes this may be because 

vials typically have a lower unit cost or be-

cause of the dosing flexibility that vials 

allow during clinical phases, when the ther-

apeutic dose is still being optimized.  

“Once a clinical product advances to 

late-stage trials and is approaching com-

mercialization, the cost and time associ-

ated with transitioning the product from vial 

to syringe may seem prohibitive,” she says. 

“To mitigate potential vial to syringe issues, 

Catalent works with its customers to posi-

tion products for long-term success, from 

the outset of a project and throughout the 

product’s lifecycle. We offer pre-qualified, 

quick-to-clinic, PFS configurations that are 

compatible with many early-phase clinical 

products and are economically feasible.” 

Catalent also collaborates with clients 

and device vendors to develop formula-

tions and container closure solutions that 

support simpler administration, helping to 

improve patient compliance and adher-

ence, and reducing the burden on health-

care systems. “We have observed an 

increased number of license holders focus-

ing on development of self-administered 

dosage forms,” says Ms. Norrick. “For ex-

ample, instead of requiring patients to 

make frequent visits to an infusion center 

or doctor’s office for treatment, combina-

tion products are being developed that 

allow for administration of therapies at 
47
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“While it is not technically feasible to produce particle-free injectable products, 

the objective should be to improve whatever is possible to meet this expectation." 

-- Carina Van Eester, Global Platform Leader, PFS and Cartridges, Datwyler. 



home either by simple injection, autoinjectors, or bolus in-

jection devices.”  

Also being developed is flexible parenteral manufac-

turing to support personalized therapies. Personalized med-

icine often translates into smaller batch sizes, varied 

delivery volumes or presentations for a single product, di-

verse packaging configurations, more immediate need for 

product and, hence, more frequent shipments to a diverse 

number of global markets. “The challenge for CDMOs is to 

consistently offer the flexibility to develop patient-centric 

manufacturing solutions for any given product, whether 

working with commercialized products that require high-

volume semi-automated or automated processing or person-

alized, low-volume products that require small-batch 

formulation, filling, and manual product assembly and 

packaging,” says Ms. Norrick. 

To that end, Quality by Design (QbD) has become a 

fundamental component of biopharma product design. “As-

tute biopharmaceutical teams are incorporating QbD ele-

ments from the infant stages of product development, and 

it is imperative that Catalent be equipped to support con-

tinuation of this design investment over the course of a prod-

uct lifecycle,” she says. “QbD leads to optimized process 

development and manufacturing timelines, and comprehen-

sion and command of a product’s design space leads to 

implementation of robust, sustainable manufacturing 

processes that yield more product with fewer deviations.” 

 

 

CordenPharma International: Compounding-

Filling Provides Compatability & Flexibility 

The emergence of disposable/single-use-system in-

jectable technologies provides alternatives to traditional 

compounding-filling in stainless steel devices. State-of-the-

art compounding-filling suites handle compounds that are 

prone to oxidation or are not compatible with standard con-

tact material, where traditional stainless steel mixing vessels 

and usual transfer lines cannot be adopted. 

“Options in compounding-filling technology allow the 

customer to have the best “compatibility” set-up, as well as 

receive a good range of batch sizes to be driven into their 

targeted container,” says Fabio Stevanon, Director, Global 

Injectables Platform, CordenPharma International.  



CordenPharma also focuses on the im-

portance of flexibility for clients to make 

the best choice in using either glass or plas-

tic cyclo-olephins containers, and to cope 

with specific requirements connected to 

their formulation where non-ionic – no-

metal release is needed, or non-polar con-

tact surface is required. “The ability to 

utilize traditional or fully-disposable com-

pounding systems, coupled with a range 

of containers with various material compat-

ibility, expands the concept of flexibility for 

customers facing specific formulation re-

quirements,” Mr. Stevanon says. 

CordenPharma’s Injectables Platform 

offers customers a range of injectable serv-

ices. Its injectable manufacturing capabil-

ity covers both terminal sterilization and 

aseptic filling technologies for PFS, vials, 

ampoules, and lyophilized vials, with a 

range of filling volumes (aseptic from 0.5 

to 10ml; terminally sterilized from 5 to 

100ml). “With multiple process and filling 

lines, and an overall annual capacity of 

~100 million units, the platform offers the 

flexibility to support multiple programs and 

customers in parallel, at any scale and 

stage of drug development and commer-

cialization,” says Mr. Stevanon. 

The Italy-based injectable facility, Cor-

denPharma Caponago, has two flexible in-

jectable filling lines: One line that manages 

1 to 10ml PFS and 3ml cartridges had suc-

cessful FDA and EU inspections in 2018; 

and the second line – which focuses on 

both liquid and lyo vials in ranges from  

1 to 10ml – will be validated this spring 

and approved by the end of the year. 

 

 

Credence MedSystems: Multiple 

Injections to Multiple Sites 

Without Overdosing 

There is a growing need for cus-

tomized injection systems to support the in-

crease of specific therapeutic applications, 

such as the global dermal filler market. This 

sector is forecasted to surpass $8.5 billion 

by 2024.1 Administering dermal fillers and 

botulinum toxin therapies involves multiple 

injections of finite low-volume boluses into 

multiple target sites. Certain segments of 

the market already use PFS, while other 

subsets will soon transition from the classic 

vial presentation to a PFS, says John A. 

Merhige, Chief Commercial Officer, Cre-

dence MedSystems, Inc.  

“Vials force the user to draw the solu-

tion into a hypodermic syringe and then at-

tach a fine needle for administration,” he 

explains. “The user must attempt to gauge 

the correct injection volume by reading 

and responding to the dose line markings 

on the syringe. This is challenging enough 

when the syringe diameter is small and 

there is reasonable distance between dose 

lines. But as these products transition to 

PFS, which have a larger diameter, it be-

comes untenable to meter the injection be-

cause the distance between the dose lines 

The Credence Multi-SiteTM Injection System, designed for the dermal filler 
market, administers multiple injections of a precise small-volume dose into 
multiple target siteswithout fear of over- or underdosing.
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“As dose volumes go up and the frequency of dosing associated with new 

therapeutic regimens goes down, we’ve seen a trend toward the use of com-

bination products.” -- Karen Flynn, SVP & Chief Commercial Officer, West 

Pharmaceutical Services, Inc.



is too short. Therefore, the benefits of a pre-

filled syringe, which include reduced user 

steps and diminished potential for error or 

contamination, are offset by the difficulty 

in performing the injections accurately.”      

Credence has responded with the 

Credence Multi-SiteTM Injection System. The 

Multi-Site System allows the user to admin-

ister multiple injections of a precise small-

volume dose into multiple target sites 

without fear of over- or underdosing. With 

Multi-Site, the user presses on the plunger 

rod until it advances and hits a hard stop-

ping point, which corresponds to the de-

sired injection dose. Mr. Merhige says this 

is especially important on the first injection, 

where the momentum from overcoming the 

break-loose force can cause the plunger 

rod to advance too far and result in over-

dosing. When the user releases the 

plunger rod, it resets by retracting back to 

its original position and is ready for the 

subsequent injection. The process is re-

peated until the syringe has been fully 

dosed.  

 

The Multi-Site System has flexible op-

tions that are customizable to specific ap-

plications and manufacturer preferences. 

The injection dose volume and number of 

doses per syringe can be adjusted, and 

there is flexibility to include the Credence 

proprietary needle retraction system on the 

last dose if desired to comply with needle-

stick prevention laws. And, because the 

functionality of the system is entirely on the 

‘back end,’ the system is compatible with 

a variety of closure components and PFS, 

including multiple sizes and materials.   

Assembling the components occurs 

post-filling in secondary assembly and re-

quires only minimal change to existing 

equipment, says Mr. Merhige. An addi-

tional option exists to implement Force-As-

sist™, which provides a mechanical 

advantage to the user. “This is relevant be-

cause dermal filler administration is char-

acterized by injection of highly viscous 

substances through very fine-gauge nee-

dles,” he says.  

 

 

Datwyler: Next-Generation 

Aluminum Reduces Particle 

Generation  

A lot of attention is paid to particles 

in injectable drug products. The general 

expectation is that injectables are pro-

duced essentially free of extraneous matter. 

“As there is limited direct evidence of pa-

tient risk due to sterile, inert particles, it is 

reasonable to conclude zero tolerance 

should not be the requirement but instead 

considered as a goal in manufacturing of 

injectable drug products,” says Carina Van 

Eester, Global Platform Leader, PFS and 

Cartridges, Datwyler. “While it is not tech-

nically feasible to produce particle-free in-

jectable products, the objective should be 

to improve whatever is possible to meet 

this expectation.” 

When considering a filled cartridge, 

Ms. Van Eester says there are four main 

contributors to the particles in the drug so-

lution: combiseal, plunger, cartridge bar-

rel, and drug. As a rubber component  

manufacturer, Datwyler has delivered First 

Line plungers that provide the lowest parti-

50

D
ru

g 
D

ev
el

op
m

en
t &

 D
el

iv
er

y 
  

  M
a

y 
 2

0
1
9

   
 V

ol
 1

9 
N

o 
4

Datwyler’s Dura Coat provides a protective barrier to external forces, reducing the risk of abrasion during 
manufacturing and handling.



cle levels in the industry, both visible and 

subvisible, she says. 

“The combiseal, however, has a 

rather bad reputation with regard to parti-

cle generation,” she continues. Combiseals 

are traditionally produced out of lacquered 

aluminum, which is not very resistant to 

washing, leading to a weak adhesion of 

the lacquer on the aluminum. During pro-

duction, transport, and crimping of the 

combiseal, the lacquer can detach, lead-

ing to shedding of particles that can end 

up in the cartridge and contaminate the 

drug.  

To guarantee the durability of the com-

biseals, they have to be extremely robust 

throughout the manufacturing process. 

Datwyler is addressing this challenge with 

a new generation of aluminum: Dura Coat. 

This proprietary material consists of an 

epoxy lacquer and polypropylene lami-

nate that is applied to standard aluminum 

seals to meet customer and authority re-

quirements. “Once these two layers are 

applied to a standard aluminum seal, the 

result is a durable and robust packaging 

solution,” says Ms. Van Eester. “This tech-

nology uses high-quality materials and, 

therefore, enables a clear reduction in par-

ticles during processing and handling.” 

 

 

DDL, Inc.: PFS Testing to Ensure 

ISO Compliance 

The FDA is challenging pharmaceuti-

cal companies to develop and bring more 

generic drugs to market. Injectable thera-

pies constitute a sizeable share of the 

generic drug product market.  Addition-

ally, there is a growing number of novel 

compounds slated for a parenteral format. 

This combination signals there will be a 

need for more testing services for prefilled 

syringes and other injection devices. 

The bulk of the requirements surround-

ing the physical and mechanical perform-

ance of a prefilled syringe is covered by 

the ISO 11040 series of standards, says 

Joseph Wojcik, Program Manager, Com-

bination Products, DDL, Inc. Most of the 

testing that DDL conducts pertains to Parts 

4 and 6 of ISO 11040, which govern 

glass and plastic syringe subassemblies, 

respectively, and Part 8, which defines the 

method requirements for fully finished pre-

filled syringes. 

Mr. Wojcik explains that the ISO 

11040 series of standards consists of a 

number of mechanical tests to measure at-

tributes such as leakage, break loose, ex-

trusion force, burst resistance, etc. on the 

syringe. For example, to test break-loose 

and extrusion force, each syringe is placed 

in a vertical syringe-holding fixture with a 

safety needle attached and expelled at 

50mm/minute. The break-loose force and 

extrusion force data is then recorded and 

included in a report, which ultimately goes 

into an FDA submission. 

Another of the key aspects of ISO 

11040 for glass Luer syringes is the subject 

of connectivity. The manufacturing process 

produces a slippery and slightly irregular 

Luer taper, which may not form a secure 

connection with some components. The 

ISO standard addresses this issue by rec-

ommending that certain Luer tests from ISO 

80369-7 are conducted to demonstrate 

adequate connectivity to the same compo-

nents that will be attached to the syringe in 

the actual use situation. Note that ISO 

80369-7 is the replacement for ISO 594 

and the FDA will no longer accept submis-

sions showing conformance to ISO 594 

beginning in 2020. 

“ISO 80369-7 tests are done to meas-

ure attributes such as leakage by pressure 

from liquid and air, stress cracking, resist-

ance to separation from axial load, un-

screwing, overriding, etc,” he says. “There 

are a number of procedures that DDL does 

to assure that the syringe is meeting all the 

requirements outlined in the standard.” 

Both ISO 11040 and 80369-7 stan-

dards contain the information needed to 

conduct a technically valid test, Mr. Wojcik 

says. “When supplemented with informa-

tion provided by a drug manufacturer, the 

data ensures that the manufacturer, when 

presented to the regulatory authority, un-

derstands all judgements and rationales for 

the testing data.” 

  

 

Gerresheimer: Small-Batch 

Production for Biologics 

Biologics are competing to be first to 

market for narrower therapeutic classes, 

such as orphan indications, specialized 

medicines, and personalized treatments. 

DDL assists a variety of customers 
with performance and mechanical 
testing of their prefilled syringes 
per the recommendations set out by 
the FDA and the related industry 
standards such as ISO 11040. 
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These niche and targeted therapies call  

for smaller-scale, more diverse types of  

production. 

“Gerresheimer’s newly built produc-

tion environment for small-batch scales 

combines state-of-the-art technologies for 

prefillable container production in a more 

flexible manner,” says Maximilian Vogl, 

Global Head of Product Management, 

Gerresheimer. “The small-batch production 

enables us to react faster and better to the 

needs of the drug manufacturer, like poten-

tial variations in gliding behavior with spe-

cific coated surfaces like reduced silicone 

or baked-on silicone. Furthermore, we in-

volve the innovative metal-free formed 

glass syringe to overcome the issue of tung-

sten for sensitive drugs. This offers several 

advantages in designing the most suitable 

prefillable container.” 

Flexibility in fill-and-finish means that 

the packaging used for that process has to 

fulfill the same level of flexibility. “As a sup-

plier of pharma packaging, Gerresheimer 

focuses on a standardized, ready-to-fill 

packaging concept for aseptic fill/finish to 

reduce unnecessary efforts based on for-

mat changes or interchanges between dif-

ferent types of containers like vials, 

syringes or cartridges,” he says. 

Packaging and delivery systems 

should be designed to meet exact patient 

needs and performance requirements, en-

suring product quality and optimal storage 

conditions. Mr. Vogl says Gerresheimer’s 

risk-based approach for new devices and 

packaging optimizes product quality and 

eliminates risks from development to series 

production. 

 

 

Nemera: New Autoinjector 

Delivers Viscous, High-Dose 

Drugs 

With homecare treatment for chronic 

diseases on the rise, a new generation of 

autoinjector platforms is being developed 

to offer more comfort to the patient while 

bringing more flexibility to the pharmaceu-

tical companies to administer a larger dose 

(2ml and above) of biologic formulations. 

Nemera has designed a new autoin-

jector specifically for biologic drugs. The 

two-step autoinjector, Safelia®, is an ad-

justable platform suited for either 1ml or 

2.25ml-long PFS.  

“Combining these two sizes of pre-

filled syringes with the same device plat-

form enables flexibility in drug 

development, as choice of final fill volume 

and syringe size can be made at a later 

development stage,” explains Séverine 

Duband, Global Category Manager – Par-

enteral, Nemera. And, she says there is a 

synergy in the manufacturing and the sup-

ply chain as the core device components 

are identifical. 

Using Safelia is a two-step injection 

process: The patient removes the cap then 

applies the autoinjector to the injection 

site. Features include: a cam-based mech-

anism to deliver more viscous formulations 

through thinner needles; a disconnected 

needle insertion and injection system to de-

liver the right dose at the right depth; re-

duced risk of glass breakage because 

Nemera’s Safelia® two-step 
autoinjector combines two PFS sizes 
in one device. 

Noble’s BD Onboarding kit simulates an  
injection for syringe users. 
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force is transmitted onto the syringe shoulder instead of 

the flange; tailored needle insertion and injection speed; 

and a hidden needle for increased safety. 

“With drugs becoming more viscous, the risk of glass 

breakage with self-injection devices becomes a critical 

consideration as a pressure is exercised on the syringe 

flange, during either insertion into the device or the re-

lease of the spring to deliver the drug,” explains Ms. 

Duband. “Thanks to plastic’s robustness, risk of breakage 

is prevented and high forces can be applied on the sy-

ringe. Plastic gives pharmaceutical companies the oppor-

tunity to use very thin needles (e.g. 29G) even with viscous 

drugs, which improve patient comfort.” 

While Nemera doesn’t supply primary drug contain-

ers, it ensures full compatibility of its standard device de-

livery platforms with syringe components. As an 

illustration, its Safe’n’Sound add-on safety device platform 

is compatible with prefilled ISO standard glass syringes 

as well as Plajex COP plastic syringes. 

Additionally, Nemera holds a pharmaceutical drug 

manufacturing certification for primary packaged pharma-

ceutical drugs and medicinal products. This enables han-

dling, assembling, sterilizing, and storing drug products 

for autoinjectors. 

 

 

Noble: Helping Patients & Manufacturers Close 

the Training Gap 

Ninety-two percent of patients prefer self-paced learn-

ing at home with training devices when onboarding to 

drug delivery systems, according to a longitudinal study 

conducted by Noble, a a drug delivery device trainer fo-

cused on patient onboarding. This type of training was 

found to significantly increase patient engagement and 

performance by applying multiple blended and multi-

modal learning techniques, explains Joe Reynolds, Re-

search Manager, Noble.    

Several novel training technologies are available to 

create hyper-realistic training experiences for patients and 

other stakeholders to overcome needle anxiety and build 

confidence. Examples include Noble’s proprietary train-

ing-needles and agitators that were designed to safely de-

crease needle anxiety and reduce wet injections. “These 

features can be applied to syringes, injection pens, and 



autoinjectors to help patients build skills, 

knowledge, and adherent behaviors,” he 

says.    

Noble recently launched a new line of 

training products in partnership with BD. 

The new products mirror two of BD’s sy-

ringe systems and help health profession-

als, caregivers, and patients practice 

injection before using the actual drug de-

livery systems, which have needles. The 

training devices have faux needle tips that 

simulate the feel and forces of injection 

with a needle. The platform incorporates 

an extensively tested, proprietary lockout 

mechanism. Designed for repeated use, 

this resettable locking needle guard simu-

lates the lockout forces of  

BD safety and shielding systems for prefill-

able syringes, with the capability  

for patients to reset the mechanism for mul-

tiple refresher sessions prior to actually 

injecting. 

“We believe these results can assist 

pharmaceutical manufacturers in creating 

effective combination product onboarding 

programs that can help healthcare profes-

sionals and patients close the training gap, 

thereby reducing patient errors when using 

autoinjectors,” says Mr. Reynolds. 

 

 

Sonceboz: Connected Wearable 

Delivery Ensures Patient 

Compliance, Alleviates Fears 

“Connectivity is a prominent topic to-

ward providing adherence monitoring of 

medication use,” says Tom Mayer, busi-

ness Development Manager, Medtech, 

Sonceboz. “As a result, there is a clear de-

mand for device platform technology that 

enables pharma to adapt and use wear-

able injection devices starting in clinical 

trial applications from early phases on-

ward, as well as demand for devices to 

perform lifecycle management activities,” 

he says. “To achieve this goal, one has to 

design a robust platform that offers flexibil-

ity and technological synergies to reduce 

complexity and cost.” Mayer believes 

electromechanical systems are ideal be-

cause they can offer, for example, pro-

grammable delivery profiles and dosing. 

This, he says, allows for adaptation across 

different drug products. 

Sonceboz offers the Medtech wear-

able injection device platform for pharma 

companies that can’t address their chal-

lenges using traditional PFS technology. 

For example, if a drug is stored in a vial 

as primary container during clinical trials 

or early commercial phase, a PFS cannot 

be used as the injection device, explains 

Mr. Mayer. “In contrast, our technology 

works with vials as well as cartridges as 

the primary container. And, should a drug 

be in a lyophilized form, our device tech-

nology allows for automatic reconstitution 

at point of use.” 

Connected wearable devices also  

address needle fears. “Visible injection 

needles are one of the challenges for PFS,” 

he says. “By using wearable devices with 

a hidden needle and an automated inser-

tion and retraction system, one can circum-

vent objections by patients with needle 

phobia.”  

Mr. Mayer adds that wearable de-

vices can deliver higher viscosity and 

higher delivery volumes. “PFS are typically 

limited to a payload of 2.25ml, but a 

wearable injector can inject those highly 

viscous formulations.”     

 

 

Vetter: Supporting Early 

Development to Commercial 

Manufacturing 

“The mainstream approach toward 

simple-to-manufacture molecules is yester-

day’s thinking,” says Claus Feussner, PhD, 

Senior Vice President Vetter Development 

Service. “This is because more drugs are 

targeted towards small, specific subgroups 

such as RNA and DNA therapeutics. 

Vetter acts as a solution provider for 

large and small pharma as well as biotech 

companies in the field of injectables. Its 

patented dual-chamber syringe, Vetter Lyo-

Ject®, allows different ingredients and sol-

vents to be prefilled and stored separately, 

then mixed and administered right before 

use. “Dual-chamber systems can be used 

Vetter’s Vetter-Ject® is a tamper-evident system suited for highly sensitive 
compounds.
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for lyophilized/solvent drugs and 

liquid/liquid drugs, and offer many advan-

tages for sensitive compounds,” says Dr. 

Feussner. “Benefits include enhanced prod-

uct safety provided by an all-in-one closed 

system, precise dosing because the drug is 

premeasured, and simple administration 

users.” 

Vetter also offers a syringe closure sys-

tem, Vetter-Ject®, which is a tamper-evident 

system for prefilled syringes. The device 

combines an integrated staked needle with 

a baked-in siliconization process for stan-

dard glass barrels that is suited for highly 

sensitive compounds. 

As a CDMO, Vetter’s services span 

early development support, including clin-

ical manufacturing, through to commercial 

manufacturing and secondary packaging 

services. Vetter works with customers by 

asking a variety of questions to determine 

how to move forward. Is the product liquid 

or lyophilized? What are the therapy re-

quirements? Is it a self-administered ther-

apy? What does the product lifecycle and 

competition look like? What are the differ-

ent drug concentration presentations to be 

brought to market? Other critical issues to 

be considered include the use of non-

flurotec or flurotec stoppers, glide and re-

lease forces, and shelf-life issues. 

 

 

West Pharmaceutical Services, 

Inc.: Systems to Deliver High 

Volumes and High Doses 

Combination products, those that 

combine the drug, its primary packaging, 

and delivery system, are becoming more 

prevalent as biologic drugs present the 

challenges of higher viscosities and in-

creased dose volumes. “As dose volumes 

go up and the frequency of dosing associ-

ated with new therapeutic regimens goes 

down, we’ve seen a trend toward the use 

of combination products,” says Karen 

Flynn, SVP & Chief Commercial Officer, 

West Pharmaceutical Services, Inc. “Man-

ufacturers of injection technologies are ad-

dressing this trend by developing systems 

that are capable of delivering up to 2.5ml 

using systems such as autoinjectors and 

volumes even greater than 10ml using on 

body wearable technologies.”   

West is addressing this trend by ex-

tending the platform of its wearable injec-

tor technology, SmartDose®, to include 

doses of up to 10ml. “West developed the 

SmartDose platform of devices to meet a 

variety of delivery needs,” says Ms. Flynn. 

“With three device options, the platform 

features pre-programmable user-loaded 

and preloaded variations.” 

Additionally, West is commercializing 

its patient-assisted injector, SelfDose®, in 

collaboration with several pharmaceutical 

customers. The SelfDose injector offers a 

self-controlled injection option to patients. 

“An off-the-shelf delivery system that is er-

gonomically designed for optimal patient 

administration, the SelfDose injector was 

developed using extensive human factors 

studies that helped to confirm the intuitive 

design, and support ease of use and pa-

tient acceptance,” she says. 

Primary containment systems are also 

trending towards specialized components 

that are engineered to enhance functional 

performance. West supplies elastomer 

components used with glass prefilled sys-

tems, and also supplies Daikyo Crystal 

Zenith® PFS systems. For complex mole-

cules, West provides NovaPure® syringe 

plungers for PFS/autoinjector delivery sys-

tems across various injection volumes and 

higher viscosity ranges in glass systems.  

“NovaPure plungers are designed to main-

tain container closure integrity while mini-

mizing the contact area between the 

plunger and syringe, reducing friction and 

break-loose force,” explains Ms. Flynn. 

“When a non-glass system is preferred, 

West offers Crystal Zenith syringe systems 

to maintain purity, integrity, and efficacy of 

biopharmaceutical therapies. It minimizes 

potential contamination issues associated 

with glass systems and reduces breakage, 

protecting high-value drugs.”  

 

 

Aptar Pharma: Ready-to-Use 

Program Facilitates Development 

Time 

Pharma customers serving the biolog-

ics market require smaller runs as these 

markets have a smaller subset of patients. 

As a result, contract partners must be able 

to provide Ready-To-Use (RTU) products 

that allow for faster and more flexible runs.  

Aptar Pharma fulfills this request for 

customer by providing RTU stoppers. The 

stoppers, along with vials, and seals are 

available through Aptar’s recently 

launched QuickStartTM for Injectables, a 

one-stop-shop, ready-to-use sterile solution, 

designed specifically to accelerate the de-

velopment time for start-ups and early-

stage development, R&D, biotechs, and 

university research organizations. 

Launched in October 2018, this in-

jectable development package comes with 

gamma-sterilized stoppers and push-off 

caps from Aptar Pharma and EMA Phar-

maceuticals respectively, and ETO steril-

ized vials from Schott. 

 “We facilitate customers who require 

speedy developments with an immediatly 

available and easy-to-use online ordering 

platform,” says Adam Shain, Director, 

Global Business Development - Injectables, 

Aptar Pharma.  

Addtionally, as the developer and 
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manufacturer of Rigid Needle Shields 

(RNS) for autoinjectors, Aptar fulfills cus-

tomers’ mandate for optimal performance. 

Mr. Shain says that customers are choos-

ing the design of their RNS early in the 

process to ensure optimal removal in the 

device. “Previously, the device was de-

signed around the RNS; today customers 

realize that they can remove gripping fea-

tures in their autoinjectors by utilizing the 

right RNS,” he says. “Our patented RNS 

allows for optimal gripping by any autoin-

jector and minimizes components within 

the device while providing a consistent 

pull-off force and a prevention method for 

fragmentation during removal.”  

 

 

ThermaProx, Inc.: Navigating the 

Cold Chain’s Last Mile with a 

Prefilled Syringe 

Much effort is being placed on the 

quality control of the containers in which a 

medication will reside. However, little has 

changed in the transport of finished, pre-

filled medications from manufacturer to pa-

tient. The same technology for vial 

shipments stands for prefilled syringes. 

They are packaged and shipped, with 

coolants, inside insulated containers and 

handled multiple times under all types of 

storage and weather conditions.  

Nat Cooperman, CEO, ThermaProx 

Inc., explains that large quantities (pallets) 

of syringes are shipped with electronic 

recorders measuring the temperature and 

shock to which the syringes are exposed, 

but once the pallets are broken down to 

the carton level those recorders disappear 

and reliance is now on label or card indi-

cators to record temperature and limit oc-

currences. “Shipments get broken down 

further to the box level and, often, no tem-

perature or shock records are available. 

Even worse, when the box arrives at a 

pharmacy or patient's home (“the last 

mile”), there is little record of how the sy-

ringe is handled or stored.” 

The challenge becomes even greater 

with regard to highly temperature-sensitive 

biologics, gene therapies, vaccines, and 

cancer chemotherapeutics becoming more 

prevalent. The more of these products 

being sent directly to a patient’s home, 

where receipt and storage conditions are 

often unknown, the greater the possibility 

for unknown temperature limit excursions 

to occur, says Mr. Cooperman. 

ThermaProx, Inc. has developed a 

multi-patented temperature excursion sen-

sor that mimics the temperature character-

istics (thermal mass) of the monitored 

medications up to the point of the injection 

site. “Existing sensors (electronic, card or 

label) monitor the ambient temperature sur-

rounding the medication, resulting in many 

false positives indicating temperature ex-

cursions that the product never experi-

enced,” says Mr. Cooperman. “The 

ThermaProx sensor is triggered only when 

the medication is definitely questionable.” 

 

 

Reference 
1.   Dermal Filler Market Worth Over $8.5 Billion by 

2024, Global Market Insights, December 11, 
2018, https://www.globenewswire.com/newsre-
lease/2018/12/11/1664912/ 
0/en/Dermal-Filler-Market-worth-over-8-5-Billion-
by-2024-Global-Market-Insights-Inc.html. 
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formulation development, drug delivery, 

and drug quality. 
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ThermaProx sensors attached as 
a companion (thermal proxy) to 
a prefilled syringe and as a 
replacement for the conventional 
syringe rod. The QRcode is 
scanned for color status and 
transmits product condition to a 
central location.
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CONTRACT MANUFACTURING LIPID-BASED EXCIPIENTS
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Ajinomoto Bio-Pharma Services is a fully integrated contract 
development and manufacturing organization with sites in Belgium, United 
States, Japan, and India providing comprehensive development, cGMP 
manufacturing, and aseptic fill finish services for small and large molecule 
APIs and intermediates. Ajinomoto Bio-Pharma Services offers a broad range 
of innovative platforms and capabilities for pre-clinical and pilot programs to 
commercial quantities, including: Corynex® protein expression technology, 
oligonucleotide synthesis, antibody drug conjugations (ADC), high potency 
APIs (HPAPI), biocatalysis, continuous flow manufacturing and more. 
Ajinomoto Bio-Pharma Services is dedicated to providing a high level of 
quality and service to meet our client’s needs. For more information, contact 
Ajinomoto Bio-Pharma Services at www.AjiBio-Pharma.com.

ABITEC Corporation is dedicated to the advancement of essential 
bioavailability enhancement and formulation development technology. ABITEC 
develops and manufactures lipid-based excipients to enhance the 
bioavailability of poorly water-soluble and poorly permeable Active 
Pharmaceutical Ingredients (APIs) for the pharmaceutical industry. ABITEC has 
an expansive portfolio of CAPMUL® bioavailability enhancers, which are 
medium-chain mono- and di-glycerides and propylene glycol esters. These 
functional lipid excipients act as solubilizers and emulsifiers in oral, topical, 
transdermal, and parenteral drug delivery systems. For more information, visit 
ABITEC at www.abiteccorp.com. 

AMRI, a global contract research and manufacturing organization, partners 
with the pharmaceutical and biotechnology industries to improve patient 
outcomes and quality of life. With locations in North America, Europe and 
Asia, AMRI’s team combines scientific expertise and market-leading 
technology to provide a complete suite of solutions in Discovery, 
Development, Analytical and Solid State Services, API Manufacturing and 
Drug Product. For more information about AMRI, visit 
www.amriglobal.com.

By choosing AbbVie Contract Manufacturing, your team gets so much 
more than the typical CMO engagement. AbbVie's partners gain access to 
integrated scientific expertise and processes that have successfully guided 
many small molecule and biologic medicines through commercialization. 
AbbVie’s Contract Manufacturing has been serving our partners for over 35 
years. Our contract/toll development and manufacturing capabilities span 
Fermentation, Drug Product, Potent, Hot Melt Extrusion, Prefilled Syringes, 
Biologics, and Bulk Active Pharmaceutical Ingredients (APIs) across 10 
production facilities in North America and Europe. You can rest easy 
knowing we have done this before as your compound enters our cGMP 
contact manufacturing facilities. For more information, visit AbbVie Contract 
Manufacturing at www.abbviecontractmfg.com or email us directly at 
abbviecontractmfg@abbvie.com. 



Technology & Services  
S H O W C A S E

ENSURING QUALITY COMMITMENT NANOPARTICLE FORMULATIONS

CDMO SERVICES - VACCINES 

Prioritizing quality control in drug delivery and reducing human contamination 
is critical to pharmaceutical customers. Aptar Pharma’s Injectables division 
fulfills this need with its unique offering, PremiumVisionTM, a guaranteed 
quality commitment using in-line, automated vision inspection systems 
designed to validate against critical defects in elastomeric components. With 
PremiumVision, Aptar Pharma is setting new standards for particulate 
reduction and molding consistency. Aptar Pharma has further shown its 
commitment to serving the market with the expansion of its facility in 
Congers, New York, which features the ability to manufacture with the 
PremiumVision offering when requested. This state-of-the-art facility is 
dedicated to the exclusive provision of elastomeric components for the US 
market. Its recent launch has provided Aptar Pharma with additional 
resources and local capabilities to better respond to customers’ requirements 
in quality, support, and project turnaround. For more information, visit Aptar 
Pharma at www.aptar.com/pharma. 

Ascendia Pharmaceuticals is a contract development and 
manufacturing (CDMO) company offering services for formulation 
development of poorly soluble drugs and other challenging development 
programs. Our formulation options include nanoemulsions, amorphous 
solid dispersions, nanoparticles, liposomes, and oral controlled release. 
These technologies are suitable for oral, topical, or injectable dosage forms. 
NanoSol is our technology for production of nanoparticle formulations. 
Ascendia has the capability to make nanoparticles from native drug crystals 
using ball milling, or lipid-based nanoparticle composites for lipophilic 
drugs. When the nanoparticle is delivered to the body there is greater 
surface area for dissolution, and by using enhancers in the formulation 
higher bioavailability can be more readily achieved. Ascendia can optimize 
nanoparticle formulations and produce clinical trial materials for first-in- 
man studies. For more information, contact Ascendia at (732) 640-0058 or 
visit www.ascendiapharma.com.
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A unique full-service biotech partner for innovation and manufacturing of 
GMO2/BSL2 sterile liquid and lyophilized products. Bavarian Nordic is a 
globally integrated biotechnology company focused on in-house executed 
research, development, manufacturing, and marketing of innovative and safer 
vaccines against cancer and infectious diseases for which the unmet medical 
need is high and for which we can harness the power of the immune system 
to induce a response. Based on this in-depth experience, we are now entering 
the CDMO market, making the complex simple for you. As innovators and 
developers of live virus vaccines, our combination of 25 years of expertise and 
state-of-the-art facility can guide and accelerate your biological therapeutics 
from development to commercial and beyond. For more information, visit 
Bavarian Nordic at www.cdmo.bavarian-nordic.com. 

SPECIALIZED STERILE INJECTABLES

Backed by over 85 years of experience in parenterals, Baxter’s BioPharma 
Solutions (BPS) business collaborates with pharmaceutical companies to 
support commercialization objectives for their molecules. BPS is a premier 
CMO with a focus on injectable pharmaceutical manufacturing designed to 
meet complex and traditional sterile manufacturing challenges with 
confidence of delivery, service, and integrity. BPS can support your 
pharmaceutical needs with a broad portfolio of sterile fill/finish production 
capabilities, and our reputation is built on the high-quality products  
we manufacture for our clients in a cGMP environment. Our delivery  
systems include: prefilled syringes, liquid/lyophilized vials, diluents for 
reconstitution, cartridges, powder-filled vials, and sterile crystallization.  
For more information, visit Baxter BioPharma Solutions at 
www.baxterbiopharmasolutions.com. 



Technology & Services  
S H O W C A S E

PARENTERAL DELIVERY DEVICES SMALL MOLECULE DEVELOPMENT

PLATFORM TECHNOLOGY DIFFERENTIATED INJECTABLE DELIVERY
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Captisol is a patent-protected, chemically modified cyclodextrin with a 
structure designed to optimize the solubility and stability of drugs. Captisol 
was invented and initially developed by scientists in the laboratories of Dr. 
Valentino Stella at the University of Kansas’ Higuchi Biosciences Center for 
specific use in drug development and formulation. This unique technology 
has enabled 11 FDA-approved products, including Onyx Pharmaceuticals’ 
Kyprolis®, Baxter International’s Nexterone®, and Merck’s NOXAFIL IV. There 
are more than 30 Captisol-enabled products currently in clinical 
development. For more information, visit Captisol at www.captisol.com. 

FOR BETTER TREATMENT OF CHRONIC DISEASES. Across the healthcare 
continuum, BD is the industry leader in parenteral delivery devices that help 
health systems treat chronic diseases. We not only continually advance 
clinically proven, prefillable drug delivery systems, we do so with a vision to 
help healthcare providers gain better understanding of how patients self-inject 
their chronic disease therapies outside the healthcare setting. This is why we 
partner with leading pharmaceutical and biotech companies worldwide to 
develop digitally-connected self-injection devices —  including wearable 
injectors and autoinjectors — to capture valuable data that can be shared with 
caregivers. Discover how BD brings new ideas and solutions to customers, 
and new ways to help patients be healthy and safe. For more information, visit 
BD Medical – Pharmaceutical Systems at bd.com/Discover-BD1.

Cambrex is the leading small molecule company that provides drug 
substance, drug product, and analytical services across the entire drug 
lifecycle. The company provides customers with an end-to-end partnership for 
the research, development, and manufacture of small molecule therapeutics. 
With over 35 years of experience and a growing team of over 2,000 experts 
servicing global clients from sites in North America and Europe, Cambrex is a 
trusted partner in branded and generic markets for API and dosage form 
development and manufacturing. Cambrex offers a range of specialist drug 
substance technologies and capabilities including biocatalysis, continuous 
flow, controlled substances, solid state science, material characterization, and 
highly potent APIs. For more information, visit Cambrez at 
www.cambrex.com. 

Credence MedSystems is a medical technology company focused on 
delivering medications safely for the benefit of our patients, caregivers and 
partners. The Companion Safety Syringe System was born from Credence’s 
core philosophy of Innovation Without Change. By providing passive safety 
and reuse prevention while using existing primary package components, the 
Companion offers best-in-class drug delivery with a vastly simplified path to 
market for our biotech and pharmaceutical partners. The Companion  
is available in luer needle, staked needle and dual chamber reconstitution 
configurations.  In all cases, the user performs the injection, receives end-of-
dose cues and then the needle automatically retracts into the syringe, which 
is then disabled. For more information, contact Credence MedSystems  
at 1-844-CMEDSYS, email info@credencemed.com, or visit 
www.CredenceMed.com.



Technology & Services  
S H O W C A S E

SUPER REFINEDTM EXCIPIENTS TESTING SERVICES

Croda manufactures a complete range of high purity excipients and delivery 
aids, offering superior quality for the global pharmaceutical market. These 
excipients are ideal for multiple dosage forms, including topical, parenteral, 
oral, and ophthalmic formulations as well as advanced delivery systems. 
Croda’s Super RefinedTM excipients go through a proprietary process to 
remove the polar and oxidative impurities that can cause performance and 
stability issues. These excipients are ideal for use when working with 
sensitive drug actives, helping to maximize the stability and overall 
performance of the drug product. Excipients in the Super Refined range 
include PEGs, polysorbates, oils, and triglycerides, propylene glycol, castor oil, 
and a range of topical penetration enhancers, such as oleic acid and dimethyl 
isosorbide. For more information, contact Croda at (732) 417-0800 or visit 
www.crodahealthcare.com. 

DDL is an independent third-party, ISO 17025-accredited testing laboratory 
that provides package, medical device, and combination products testing. 
For nearly 30 years, DDL has provided extraordinary service and specialized 
testing expertise to the medical device and pharmaceutical industries. We 
employ a team of engineers, technical, and quality experts devoted to 
helping our customers bring medical device and combination products to 
market. Our single source, totally integrated approach enables 
organizations of all sizes from start-ups to globally recognized corporations 
maximize product performance, reliability, and safety while seamlessly 
achieving regulatory compliance. We work hard to build strong partnerships 
with our clients and have an unwavering commitment to assist in getting 
products to market on time. For more information, visit DDL at 
www.DDLTesting.com. 
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EG-GILERO is your single-source, trusted partner for design, development, 
and contract manufacturing within the medical device, drug delivery, and 
primary pharmaceutical packaging markets. Acting as a seamless extension 
of your own internal resources, we accelerate speed to market of innovative 
devices from concept straight through commercialization. Design & 
Development is in our DNA. Our experienced engineering team provides a full 
suite of design and development services for your medical device and drug 
delivery device product development projects. Beginning with the end user in 
mind, EG-GILERO conducts clinical site user research, novel concept 
development, smart rapid prototyping, detailed engineering, and IP 
management. By adhering to strict design controls and our ISO 13485 
certified quality management system (QMS), EG-GILERO integrates human 
factors engineering (HE75) and design for manufacturability (DFM) throughout 
the entire development process. For more information, contact EG-GILERO at 
(844) 344-5376 or visit www.eg-gilero.com. 

ENTERIC COATINGS

New platinum standard for enteric coatings: Evonik has created an 
advanced combination polymer solution for enteric coatings to reduce 
processing complexity, lower preparation times and save costs. EUDRAGIT® 
FL 30 D-55 combines the respective benefits of two existing polymers with 
well-accepted monographs including EUDRAGIT® L 30 D-55: the gold 
standard for enteric coatings since 1955. Being highly flexible, plasticizer-free 
and able to be sprayed with a smooth, fast and no-stick process, it is ideal for 
microparticulates and other dosage forms that require excellent adhesion. As 
a single product, preparation times can be reduced by up to 70%. With only a 
thin film able to provide reliable enteric protection, it creates options for higher 
drug loadings. For more information, contact Evonik at 
healthcare@evonik.com.

DEVICE DESIGN, DEVELOPMENT & MANUFACTURING



Technology & Services  
S H O W C A S E

LIPOSOMAL & PEGYLATED FORMULATIONS CMC SERVICES
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With application and R&D Centers in the United States, France, India and 
China the Gattefossé  group is providing formulation support for oral, topical, 
transdermal, and other routes of administration. Equipped with state of the 
art analytical and processing instruments, we are able to support your 
development efforts and stay at the forefront of research both in basic and 
applied sciences pertaining to lipids and related drug delivery technologies. 
Our support covers all stages of development, from solubility screening and 
preclinical to late stage formulation and ‘proof of concept’ studies. Moreover, 
we provide extensive regulatory support, sharing toxicological and safety 
data, and analytical / characterization methods. For more information, 
contact Deandra Wolfe of Gattefossé at dwolfe@gattefossecorp.com.

Exelead is a CDMO dedicated to the development and commercialization of 
therapeutics to treat life-threatening diseases. Exelead’s core technologies 
focus on the manufacture of sterile drug products specializing in liposomal 
and PEGylation formulation technologies. Exelead has development 
capabilities that can be utilized to improve drug delivery and drug product 
characterization. The Indianapolis, Indiana manufacturing facility produces 
proprietary parenteral pharmaceuticals for oncology and enzyme replacement 
treatment, as well as for the treatment of numerous infectious diseases. 
Exelead manufactures drug products that are distributed globally and offers 
solutions at every phase of the drug development process (Pre-Clinical, Phase 
I/II/III, and Commercial). For more information, visit Exelead at 
www.ExeleadBioPharma.com.  

Ensure comprehensive product analysis with Frontage’s team of experienced 
analytical scientists. We specialize in analytical method development, 
validation and transfer for product development and clinical trial materials 
(CTM) manufacturing support, as well as commercial product release and 
stability testing. Our services are designed to help sponsors throughout the 
drug development process in their effort to fully characterize drug substances, 
developmental formulations and commercial drug products. Our facilities 
house a wide range of the latest analytical instrumentation for a 
comprehensive array of methods. And, we continually keep pace with 
technology to ensure compliance with evolving regulatory and market 
requirements. Our development team can solve your analytical challenges 
efficiently. For more information, contact Frontage at (610) 232-0100 or visit 
www.frontagelab.com. 

Sensile Medical, a 
Gerresheimer company, 
specializes in the 
development of key 
technologies for the patient-
oriented delivery of liquid 
drugs. The company has 
developed a new kind of 
patented micro pump, which 
is the key component of all 
product platforms. 
SenseCore is small and very 
precise in dosage. 
Consisting of only two plastic 
parts, it can be produced at 
a low cost. Due to its high 
degree of flexibility, it is 
compatible with a variety of 
drugs. A wearable micro 
pump of this type designed 
specifically for the treatment 

of Parkinson’s received the EU certificate only recently. A European 
pharmaceutical company has obtained the CE declaration and will now 
launch the product on the market. For more information, contact Sensile 
Medical AG at + 41 62 209 71 00 or visit www.sensile-medical.com.

WEARABLE MICRO PUMPFORMULATION SUPPORT, LIPID-BASED TECHNOLOGIES 



Technology & Services  
S H O W C A S E

CONTRACT DEVELOPMENT & MANUFACTURING LONZA PHARMA & BIOTECH

DPI PORTFOLIO 

Hovione is an international company with over 58 years of experience as a 
Contract Development and Manufacturing Organization (CDMO) and is 
currently a fully integrated supplier offering services for drug substance, drug 
product intermediate, and drug product. With four FDA-inspected sites in the 
US, China, Ireland, and Portugal, and development laboratories in Portugal and 
the US, the company provides branded pharmaceutical customers services 
for the development and compliant manufacture of innovative drugs, 
including highly potent compounds. For generic pharmaceutical customers, 
the company offers niche API products. Hovione also provides proprietary 
product development and licensing opportunities for drug products. In the 
inhalation area, Hovione is the only independent company offering a complete 
range of services.  For more information, visit Hovione at 
www.hovione.com.

At Lonza Pharma & Biotech we provide contract development and 
manufacturing services that enable pharma and biotech companies to 
bring medicines to patients in need.  From the building blocks of life to the 
final drug product, our solutions are created to simplify your outsourcing 
experience and provide a reliable outcome, at the time when you expect it. 
Our extensive track record includes commercialization of pioneering 
therapies and manufacturing of a wide variety of biological and chemical 
drugs. We continuously invest to solve not just the current, but also the 
future challenges. Together, we can bring your next medicine to life. For 
more information, visit Lonza Pharma & Biotech at 
http://pharma.lonza.com. 
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Dry-powder inhalation (DPI) technology offers a favorable drug development 
opportunity for respiratory or systemic drug delivery. Delivering a uniform dose 
in a portable, easy-to-use system, a capsule-based DPI device is a simple and 
cost-effective way to deliver inhalable medication. Capsugel’s customized 
capsules, in both gelatin and hypromellose (HPMC), are optimized to provide 
superior performance and compatibility between the capsule/device  
and capsule/formulation. Please visit our page for more information or  
contact our experts to request samples: https://www.capsugel.com/ 
biopharmaceutical-products/dpi-capsules.

FUNCTIONAL CHEMICALS

Mitsubishi Gas Chemical (MGC) is a leading company in the field of 
functional chemicals, such as oxygen barrier and absorbing polymers. MGC 
established the Advanced Business Development Division in 2015 for tackling 
a variety of today’s problems, and the division created OXYCAPTTM Multilayer 
Plastic Vial & Syringe to solve some issues of existing primary packaging for 
injectable drugs. OXYCAPT Vial & Syringe consists of three layers. The inner 
and outer layers are made of cyclo-olefin polymer (COP), the most reliable 
polymer in the pharmaceutical industry. The middle layer is made of state-of-
the-art polyester developed by MGC. The oxygen-barrier property is almost 
equivalent to glass and much better than COP. OXYCAPT also provides an ultra 
violet (UV) barrier. For more information, visit Mitsubishi Gas Chemical at 
www.mgc.co.jp/eng/products/abd/oxycapt.html.



Technology & Services  
S H O W C A S E

DEVICE TRAINING PLATFORMS PHARMA MARKETING & COMMUNICATIONS

VERSATILE PLATFORM
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Sonceboz core competencies consist of design, development, and 
production of mechatronic drive systems. Since 1936, our focus has been on 
innovation, best-in-class quality, and service, which is our key to success for 
worldwide OEM customers. Sonceboz is ISO 13485 certified and active in 
wearable drug delivery, medical devices, and laboratory industry. Pharma 
companies looking for Large-Volume Injectors for high- viscosity drugs, Dual-
Cartridge, or Auto-Reconstitution Injectors will find interesting solutions in 
Sonceboz’s new drug Delivery Device Platform. Sonceboz's activity in 
medical devices is based on a long experience in industry, where top quality, 
reliability, and cost effectiveness is key. For more information, visit Sonceboz 
at www.medical.sonceboz.com.

Noble works with drug delivery device manufacturers and biopharmaceutical 
companies to develop self-injection training devices, including autoinjectors, 
prefilled standard and safety syringes, wearables, and respiratory platforms to 
provide biopharmaceutical companies improvements in launch strategies and 
patient adherence. Noble’s training and onboarding platforms are built true to 
form and function to device specifications and are available as off-the-shelf 
and customized solutions, with the optional inclusion of proprietary 
technologies for products ranging from mechanical training devices to smart 
error-correcting training platforms. These devices are designed to emulate a 
device’s form factor and functionality, including tactile feedback, operational 
forces, and administration steps to provide patients with accurate simulation 
of actual delivery devices while being a low-cost reusable solution to safely 
and effectively onboard users. Companies providing reusable, device-
comparable training products will be well positioned for competitive 
differentiation through improved patient satisfaction, adherence, and 
outcomes. For more information, contact Noble at (888) 933-5646 or visit 
www.gonoble.com. 

At SGW Pharma Marketing, we develop a formula for your brand’s success. 
We never lose sight that branding a technology or service is more engaging 
when you make a real connection with people. Our formula blends the 
“human factor” into each of our brand-building strategies. Whether you’re 
talking to R&D scientists, business development professionals, or C-level 
executives, we focus on creating tailored messaging to each group and 
delivering it via a wide range of services. With 27 years of consumer and B2B 
pharma experience, you can count on us to deliver innovative solutions that 
make a difference. That’s why the top pharmaceutical companies choose 
SGW Pharma. For more information, contact SGW Pharma Marketing at (973) 
263-5283, Frank Giarratano at frankg@sgw.com, or visit 
www.sgwpharma.com.   

Vetter is a leading contract development and manufacturing organization 
(CDMO) that specializes in the aseptic filling and packaging of syringes, 
cartridges, and vials. The company has extensive experience with biologics 
and other complex compounds, including monoclonal antibodies, peptides, 
interferons, and vaccines. Collaborating with pharma/biotech clients 
worldwide, Vetter supports products from preclinical development through 
global market supply. Through its US and European facilities, Vetter 
Development Service provides state-of-the-art support for early stage 
products, with seamless transfer at Phase III to Vetter Commercial 
Manufacturing for large-scale production. The company offers state-of-the-
art technology and innovative processes to promote product quality and 
maximize API yield. For US inquiries, please contact +1-847-581-6888 or 
infoUS@vetter-pharma.com. For Japan inquiries, please contact +81-3-
6717-2740 or infoAsiaPacific@vetter-pharma.com. For Asia Pacific inquiries, 
please contact +65-6808-7766 or infoAsiaPacific@vetter-pharma.com. For 
EU and other international inquiries, please contact +49-751-3700-0 or 
info@vetter-pharma.com. For more information, visit www.vetter-
pharma.com.  

FULL-SERVICE CDMO



TOPICAL  
DEVELOPMENT

THE RISK CHALLENGE 

 

Recent reviews have suggested that it takes the evaluation of 

10,000 compounds to produce one approved medicine contain-

ing a new chemical entity (NCE), and the development time is 

typically between 10 and 14 years with costs in excess of $1bil-

lion.1,2 Nevertheless, the continual discovery of new potential tar-

get pathways, the re-purposing of drugs, and advantageous 

regulation focused on orphan drugs is stimulating companies from 

the largest multinationals to the smallest single drug biotech start-

ups to continue to invest time, effort, and resource in the develop-

ment of the next commercially successful drug product. The 

development strategies taken by these companies can be very dif-

ferent, and a fundamental consideration is their attitude to risk. It 

is typically dependent on their funding structure and the funds 

they have available, the markets they are aiming for, their corpo-

rate culture as it relates to risk tolerance, and regulatory agencies 

assessment of the medical need for the product.  

This is especially true in the development of any topically ap-

plied medicine, in which performance is intimately linked to for-

mulation and the attitude to risk impacts the decision as to whether 

to develop either a simple Proof of Concept (PoC) prototype for-

mulation or a fully market-ready, commercially viable product 

early in the development process. 

Small single drug biotech companies are typically funded by 

external investment and must raise large sums of money as they 

complete specific milestones in their project. These companies will 

be usually focused on taking their drug candidate into a formula-

tion development program for a single geographic market (eg, 

EU or US). They will often target the development of a simple or 

prototype formulation, addressing problems as they arise, so they 

can evaluate the asset in a preclinical or clinical PoC study within 

their initial budget. Investors, whether venture capitalists or Big 

Pharma, are aware of the risks of early drug development and 

want clear demonstrations of safety and/or efficacy before com-

mitting further funds. 

The challenge with this approach is that if the early studies 

are successful, then further development will likely involve refor-

mulation and extensive bridging safety studies. In the worst-case 

scenario, it can involve starting again because the formulation 

needed to proceed to final Marketing AuthoriSation Application 

(MAA) or New Drug Application (NDA) enabling clinical studies 

can be radically different from the PoC prototype formulation. The 

time and money initially saved in the early stages of the project 

is often lost and/or exceeded later in the project. Any pharma 

company that is considering in-licensing from or investing in a 

small biotech start-up, will always factor in the commercial readi-

ness of the formulation into their due diligence process, and the 

risks of only having a simple PoC formulation will reduce their 

evaluation value. 

Large pharma organisations have detailed processes and 

procedures for assessing the development risks of their internal 

pipeline and ensuring that any formulation meets a well-defined 

quality target product profile (QTPP). They want to ensure it is an 

optimized, patient-friendly, stable, clinically-safe, commercially vi-

able and approvable, often global market-ready formulation be- D
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Fast Tracking Your Way to Success  
 
 
By: Marc Brown, PhD, Jon Lenn, PhD, and Jeremy Drummond, PhD 
 



fore any preclinical/clinical evaluation. 

This approach invariably takes longer and 

requires more investment earlier in the proj-

ect, but it does significantly reduce the risks 

of taking a suboptimal, patient unfriendly, 

and non-commercially viable formulation 

into the clinic. Any key impacts of formula-

tion on performance, so crucial for a topi-

cal product, will have been identified 

upfront, and this will greatly reduce the 

chances of making changes later in clinical 

evaluation when it will be costlier and 

have a larger impact to the overall devel-

opment timelines. Furthermore, the risks of 

having to do bridging studies or even re-

peat early clinical studies, typical in the 

order of $5 to $10 million for Phase II tri-

als, are significantly reduced.3 

It is likely that significant numbers of 

“topical therapeutically effective” and com-

mercially viable drugs have had their de-

velopment stopped because a suboptimal 

simple formulation did not show the neces-

sary safety and efficacy during the PoC 

stage of the project when an optimized for-

mulation would have shown otherwise. 

With the odds so great and upfront invest-

ment so high no companies want to be in 

this situation. Conversely, there are un-

doubtedly topical products on the market 

developed by biotech or small pharma 

companies and subsequently out-licensed 

to large pharma companies that might eas-

ily have been culled because of their risk 

profile in the early stages of development 

was less favorable when compared to 

other candidates in a large company 

pipeline. Having only a single drug candi-

date focuses the mind of a small com-

pany’s management to “how can we 

address this risk” rather than “that is a sig-

nificant risk” and if they hadn’t taken the 

risk and proceeded into PoC studies, the 

patient benefits and commercial value 

needed to justify the investment in money 

and time would never have been identi-

fied. 

 

 

MINIMISING RISK & 

MAXIMISING MITIGATION 

 

Leaders in topical product develop-

ment hold an ethos that evolves around mit-

igating risks in product development, 

whatever the financial constraints on the 

client. These industry experts believe the 

optimal route to success sits somewhere be-

tween the two aforementioned extreme ap-

proaches, where it is not a drug alone that 

is used by a patient but a medicine (Drug 

Product) that needs to deliver the molecule 

safely and efficaciously to the site of action 

in a cost-effective manner. In the case of 

topicals, this is particularly acute because 

the residence time for topicals is short, 

wash-off is inevitable, and patients have a 

strong preference of what they apply to 

their skin or other areas of the body. The 

patient or consumer must always be at the 

forefront of any development strategy. The 

cosmetics and aesthetics of the final prod-

uct are almost as important for a commer-

cially successful product as the product’s 

efficacy. The selection of a formulation for 

topical application is influenced by the 

physicochemical properties of the drug 

and its potency, the disease to which it is 

applied, and the patient who will use it 

(Figure 1). 

Irrespective of the budget and a 

client’s attitude to risk, the gold standard 

approach to drug product development 

has always been to follow a risk-based 

F I G U R E  1

Key considerations for topical formulation development.
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"Fundamentally, this unique approach forces a rigorous analysis of the 
product requirements and the risks associated with the development 
upfront so likely issues can be prevented before they happen. The de-
velopment approach builds the formulation up from sound foundations 
and crucially focuses on the physical and chemical requirements and 
the biological challenge. The costs are small compared to running a 
clinical trial, and the time required does not have to include any re-
peated steps."

Quality-by-Design (QbD) strategy as rec-

ommended by the FDA.  Initially, this in-

volves working with the client to develop a 

QTPP to define the key requirements of the 

product, considering the quality, safety, 

and efficacy of the drug product. The QTPP 

is an evolving document that is updated as 

the project progresses in which any Criti-

cal Quality Attributes influenced by Critical 

Material Attributes (CMA) and Critical 

Process Parameters (CPP) are identified, 

monitored, and/or controlled. In parallel 

to the evolution of the QTPP, performing a 

risk assessment is always advocated by in-

dustry leaders. This utilizes a Failure Mode 

and Effects Analysis (FMEA) in which the 

three criteria of severity, probability, and 

detectability are used to generate a risk 

register in which the appropriate proposed 

mitigation, control measures, and potential 

contingencies are described. Like the 

QTPP, this risk assessment document is up-

dated as the program evolves, allowing 

the client to maintain a state of control over 

the program. Such an inexpensive process 

underpins the ongoing development strat-

egy for the client, regulators, and any po-

tential investors. 

The pre-formulation stage of a new 

drug candidate is considered by industry 

leaders to be the most critical step for a 

topical program in which the drug’s physic-

ochemical properties and desired dosage 

form are considered and upon which the 

final optimized commercially ready formu-

lation is built. Initially, a stability-indicating 

analytical method must be developed so 

an understanding of any potential routes 

of drug instability can be detected that 

would cause problems in later stages of the 

development process. For the development 

of topical semi-solid drug products, pre-for-

mulation studies typically involve solubility, 

stability, and compatibility studies with po-

tential excipients to be used in the final 

dosage form. Specialist providers perform 

this work using state-of-the-art automated 

and robotic systems to improve the effi-

ciency of data generation. These studies 

enable rational formulation design and 

generate an understanding of drug solubil-

ity and achievable drug concentration as 

well as any inherent drug instability and 

any drug/excipient/packaging incompat-

ibilities. If a particular risk has been iden-

tified, target screening of any excipients 

based on internal expertise will be carried 

out, and researchers will look to provide a 

solution to mitigate the risk of drug insta-

bility at the very start of the project. 

The key to this approach is that risks 

are identified, either in the initial risk as-

sessment or in the pre-formulation, right up 

front so the potential consequences of 

these risks to the project can be understood 

at the earliest possible stage. 

The lowest risk approach to any sub-

mission is to try and keep to materials, 

processes, and parameters with which the 

regulatory authority is familiar. Industry 

leaders know to advocate the use of ap-

proved, and where possible, compendial 

excipients, in which the type and concen-

tration of excipient used should be accept-

able from a regulatory (eg, inactive 

ingredients database (IID) and disease per-

spective. Following pre-formulation, a se-

ries of prototype formulations will be 

developed to meet the formulation criteria 

defined in the QTPP, including but not lim-

ited to dosage form, strength, and packag-

ing type, posology, any desirable 

aesthetic, organoleptic and/or cosmetic 

properties, manufacturability, and cost of 
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goods. 

For topical products, it is essential the 

lead (and potentially a back-up formulation 

depending on any risk factors identified) 

has been optimized and characterised not 

only to demonstrate that it will maintain its 

quality and performance during its life on 

a pharmacy shelf but also that it is giving 

the formulation the best chance of measur-

able success in the clinical setting. 

Throughout the years, newly devel-

oped formulations include the incorpora-

tion of a variety of proprietary and 

automated systems and instrumentation 

(Figure 2) to evaluate the future potential 

physical and chemical stabilities of any for-

mulation and thus identify the risk of a 

product’s quality, changing over the re-

quired shelf-life. For example, instrumenta-

tion like the LUMiFuge® have been 

introduced to predict the risk of any poten-

tial longer-term formulation physical stabil-

ity issues and provide a tool to determine 

how they can be addressed. 

Key leaders in the field have a large 

toolbox of performance testing models 

ranging from simplistic models used to se-

lect the optimized thermodynamics and re-

lease of actives from the formulations (in 

vitro release testing (IVRT) to skin models 

of drug permeation and penetration 

through to  complex ex vivo human skin 

disease  models involving local infections 

and inflammatory responses associated 

with these infections or pathway specific 

stimulation (eg, psoriasis, atopic dermati-

tis, acne, etc).  

These models, which continue to grow 

in sophistication as more becomes known 

about molecular biology, are transforming 

the risk profile of the development process 

for topical formulations. Senior industry 

professionals use these models to better un-

derstand the behavior of the active drug 

and de-risk the formulation development 

process. Excellent correlations have been 

established between these proprietary 

models and the clinic, and they also help 

future investors or R&D management 

clearly understand the risks prior to author-

izing expensive clinical trials.4  

 

 

A STRATEGY FOR SUCCESS 

 

Fundamentally, this unique approach 

forces a rigorous analysis of the product 

requirements and the risks associated with 

the development upfront so likely issues 

can be prevented before they happen. The 

development approach builds the formula-

tion up from sound foundations and cru-

cially focuses on the physical and chemical 

requirements and the biological challenge. 

The costs are small compared to running a 

clinical trial, and the time required does 

not have to include any repeated steps. 

This method has proved successful for 

specialist contract providers and their 

clients. Confidence in this method is 

demonstrated by the increase in approved 

topical NDAs throughout the past decade 

when development has involved this 

unique approach. Interestingly, this ap-

proach does not end up being materially 

more expensive or of longer duration when 

the development process (ie, pre-formula-

tion, formulation development, and per-

F I G U R E  2

The latest Waters LC-MS/MS to 
be installed in MedPharm to 
manage increased demand for 
bio-analysis. 



formance testing experiments) is appropriately designed and con-

ducted in parallel when compared to the simple PoC approach 

in which a small biotech start-up initially may feel forced to con-

sider.  

The discussed “accelerated” approach addresses and pro-

vides almost immediate solutions to many of the issues highlighted 

previously and provides clients with confidence that their chances 

of success are maximized. It also provides a robust data package 

to allow potential investors or large pharma in-licensing teams to 

perform due diligence and make informed decisions about the 

product and its future life cycle management. u 
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CHECKPOINT 
INHIBITORS 

INTRODUCTION 

 

Immune checkpoint inhibitors are creating a stir among on-

cologists. Checkpoint inhibitors enhance the immune response to 

detect and target cancer cells, with a lower incidence of side ef-

fects compared with conventional chemotherapy. In addition, 

checkpoint inhibitors provide durable responses that last for many 

years. According to an analysis by BCC Research, the global 

market for checkpoint inhibitors is currently worth $14.9 billion. 

It is forecast to expand at a compound annual growth rate 

(CAGR) of 14.4% to reach $29.3 billion in 2023.  

Seven checkpoint inhibitors have received approval from the 

US FDA for treatment of cancer, including three programmed cell 

death 1 (PD-1) inhibitors (pembrolizumab, nivolumab, and cemi-

plimab), three programmed death ligand 1 (PD-L1) inhibitors (ate-

zolizumab, avelumab, and durvalumab), and one cytotoxic T 

lymphocyte–associated antigen-4 (CTLA-4) inhibitor (ipilimumab).  

In the past 5 years, pharma companies have invested more 

than $3.3 billion in acquisitions, equity offerings, and venture 

capital. A further $1.3 billion has been spent to establish strategic 

partnerships for the development of checkpoint inhibitors. Thera-

pies targeting PD-1/PD-L1 and CTLA-4 have shown remarkable 

success in many cancers; however, not all patients benefit from 

them.  

This has sparked an immense effort to target other immune 

checkpoint receptors. Upward of 230 clinical trials are underway 

to evaluate checkpoint inhibitors either as monotherapy or in com-

bination with chemotherapy or targeted therapies. Several novel 

agents are in early stage clinical development. These agents uti-

lize an array of delivery technologies (e.g., small molecules, mon-

oclonal antibodies, bispecific antibodies, and fusion proteins) to 

target checkpoint proteins. 

POTENTIAL TARGETS FOR CHECKPOINT INHIBITION 

IN CLINICAL EVALUATION 

Novel pathways that are being targeted include the T  

cell immunoglobulin and mucin domain 3 (TIM-3) and lympho-

cyte-activation gene 3 (LAG-3) protein inhibitors, CD47/signal 

regulatory protein α (SIRPα), and immunometabolic enzymes in-

doleamine 2,3-dioxygenase-1 (IDO-1).The following sections ex-

amine each of these targets, as well as PD-1/PD-L1 and CTLA-4. 

 

 

PD-1/PD-L1 

 

The PD-1/PD-L1 segment is maturing rapidly. Throughout the 

past decade, there has been mounting evidence that PD-1 and 

PD-L1 blockade suppresses tumor growth via the modulation of 

immune cell–tumor cell interaction. Developers continue to evalu-

ate anti–PD-1/PD-L1 agents in a variety of cancers and settings 

in their quest to expand clinical utility and improve returns on in-

vestment.  

Many PD-1/PD-L1–targeted agents are in clinical develop-
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Novel Targets & Global Markets  
 
 
By: Laurie L. Sullivan and Cheryl L. Barton, PhD 
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ment as monotherapies or in combination 

with novel checkpoint inhibitors, such as 

A2AR antagonists, anti–IDO-1, STING, 

and TLR 7 & 9 agonists. Preclinical re-

search is underway in the development of 

bispecific antibodies and fusion proteins 

that target more than one checkpoint path-

way. In addition to the six PD-1/PD-L1 in-

hibitors that are on the market, eight are 

in clinical trials, and four are in preclinical 

development. 

By 2023 at a 5-year CAGR of 

12.8%, BCC Research forecasts that mar-

keted PD-1/PD-L1 products will generate 

sales of $24.6 billion. As new combina-

tions and dosing regimens are approved, 

these products will become more widely 

available and reimbursed across the 

globe. The prescription of PD-1/PD-L1 

agents is likely to increase as healthcare 

professionals become more familiar with 

their safety profile and new formulations 

ease their use. Meanwhile, among next-

generation PD-1/PD-L1 agents in clinical 

development, several could reach the mar-

ket by 2023 to generate an additional 

$580 million in sales. 

 

 

CTLA-4 

 

CTLA-4 is the receptor of an immune 

checkpoint pathway that plays a crucial 

role in the regulation of T-cell activation 

and preservation of self-tolerance. CTLA-4 

is frequently overexpressed in a variety of 

malignancies. Ipilimumab is the only anti-

CTLA-4 agent approved by the US FDA (in 

March 2011, for treatment of metastatic 

melanoma). It has since been approved for 

additional indications. Ipilimumab is being 

evaluated in numerous trials either as a 

monotherapy or in combination with anti-

PD-1 therapies in first-line and adjuvant set-

tings, and with other agents in advanced 

carcinomas.  

When ipilimumab was launched in 

2011, it represented a unique approach 

to immune checkpoint inhibition in cancer. 

Its use expanded when PD-1/PD-L1 in-

hibitors arrived on the scene, offering new 

combination regimens. Since that time, the 

safety profile of ipilimumab has been 

under increasing scrutiny and has limited 

its potential in the adjuvant setting. Bristol-

Myers Squibb is developing low-dose ipil-

imumab, which may reduce the risk of 

unwanted side effects and help revitalize 

sales. In addition, Bristol-Myers Squibb 

continues to explore ways to expand the 

utility of ipilimumab in a variety of duplet 

and triplet combinations, which could help 

drive future sales.  

Several other companies are evaluat-

ing new anti-CTLA-4 agents, six of which 

are in clinical development. If successful, 

these products will face tough competition. 

Next-generation products must be differen-

tiated in terms of efficacy, safety (e.g., anti-

genicity), durability of response, price, 

ease of administration, and/or market ac-

cess. BCC Research forecasts that sales of 

anti-CTLA-4 agents will gradually increase 

to nearly $2.8 billion in 2023. The clinical 

utility of ipilimumab will expand in combi-

nation therapies, and new anti-CTLA-4 

agents will enter the market. 

 

 

IDO-1 

 

IDO-1 inhibitors, which target trypto-

phan metabolism, have generated a lot of 

interest among pharma companies and in-

vestors. Anti-IDO-1 agents offer the poten-

tial to add to existing therapies to 

overcome drug resistance and improve ob-

jective response rates in patients with can-

cer, particularly those who are refractory 

to checkpoint inhibitor blockade. Prelimi-

nary data suggest that IDO-1 inhibition 

may provide an important therapeutic op-

portunity to inhibit tumor metabolism and 

reverse evasion of the immune system.  

There are nine IDO-1 inhibitors in clin-

ical development, as well as a handful of 

preclinical programs. Clinical data for 

epacadostat showed that IDO-1 inhibitors 

are safe, but clinical efficacy remains ques-

tionable. Several trials of epacadostat in 

combination with PD-1 inhibitors have 

been halted. In May 2018, Roche and 

Pfizer returned development rights of an 

IDO-1 candidate back to the originators 

due to lack of efficacy.  

Given recent clinical data, BCC Re-

search remains cautious that anti-IDO-1 

agents will enter the market. If they do, 

they are only likely to carve out a role in 

niche patient populations. Given those 

caveats, the global market for anti-IDO-1 

therapies is forecast to reach $0.9 billion 

by 2023. This projection is based on the 

assumption that companies continue to pur-

sue the development of anti-IDO-1 combi-

nations and target areas of high unmet 

clinical needs. 

 

 

LAG-3 

 

Following the success of PD-1/PD-L1 

inhibitors in cancer, developers are target-

ing other negative checkpoint inhibitors, in-

cluding LAG-3 (CD223). LAG-3 

upregulation is required to control overt ac-

tivation and prevent the onset of autoimmu-

nity. Several pharma companies have 

already entered this field. Innovative 

biotech firms have interesting products in 

early stage development, which may at-

tract further pharma interest in this field. 



Blockade of LAG-3 using anti-LAG-3 mon-

oclonal antibodies or anti-LAG-3/Ig fusion 

proteins is being evaluated in a number of 

clinical trials in patients with cancer. 

Bristol-Myers Squibb, Novartis, Im-

mutep, Boehringer Ingelheim, Merck 

KGaA, Shire, TESARO, and Xencor all 

have agents in early clinical development. 

Preclinical programs are underway at In-

cyte, Merck & Co., and Crescendo Biolog-

ics. Based on findings in preclinical animal 

models, anti-LAG-3 agents may have syn-

ergistic effects with PD-1/PD-L1 therapies. 

Crescendo Biologics and Xencor are de-

veloping bispecific antibodies that com-

bine targeting of PD-1/LAG-3 or 

LAG-3/CTLA-4, respectively.  

Anti-LAG-3 agents seem to have a rel-

atively benign side effect profile and do 

not induce autoimmunity in preclinical 

models. However, LAG-3 blockade or 

LAG-3 deficiency accelerates diabetes in 

predisposed non-obese diabetic mice, 

which is a side effect worth watching. It 

will be interesting to see how this segment 

of the checkpoint inhibitor market unfolds 

over the coming years, as trials mature and 

more data become available. BCC Re-

search is cautiously optimistic that anti-

LAG-3 agents will reach the market and 

anticipates that at least three products 

could reach the market by 2023, generat-

ing sales of $0.2 billion. 

 

TIM-1, TIM-3 

 

Anti-TIM therapies represent an excit-

ing new class of immunotherapeutic that 

will complement existing treatments. Drugs 

blocking TIM-1 or TIM-3 are being investi-

gated as monotherapy or in combination 

with anti-PD-1/PD-L1 agents. Accumulating 

preclinical data strongly support the use of 

anti-TIM-3 therapies (either alone or in 

combination with other checkpoint-based 

therapies) to overcome drug resistance 

and achieve objective response rates in a 

higher frequency of patients. In preclinical 

models, TIM-3 blockade alone exhibits sim-

ilar efficacy to PD-1 pathway blockade. 

However, the combination of TIM-3 block-

ade with PD-1 pathway blockade is re-

markably more effective in these models. 

Curis/Aurigene and 

Symphogen/Shire have preclinical pro-

grams focused on development of dual- 

and triple-acting agents that target multiple 

checkpoint inhibitors. Symphogen is ex-

ploring the potential of bispecific antibod-

ies that combine PD-1/PD-L1 with TIM-3 

activity in a single molecule. Curis/Auri-

gene are developing an orally bioavail-

able, small-molecule TIM-3 antagonist that 

may have improved safety and flexibility 

in scheduling versus a monoclonal anti-

body approach. Several companies are 

evaluating anti-TIM-3 agents in the clinic, 

including Eli Lilly, Novartis, and TESARO. 

BCC Research forecasts that the 

global market for anti-TIM-3 therapies will 

reach $0.54 billion by 2023. This as-

sumes that anti-TIM-3 agents will largely be 

used in combination with anti-PD-1/PD-L1 

agents. It is anticipated that Novartis and 

Celldex will launch products for patients 

who are refractory to current treatments for 

solid tumors, and in the case of Novartis, 

also hematological malignancies. Novar-

tis’ candidate will probably be the first anti-

TIM-3 agent to reach the market. Celldex’ 

product targets TIM-1 and may have a 

unique profile compared with other anti-

TIM agents in development. This could en-

able Celldex to carve out a niche in 

advanced renal cell carcinoma and ovar-

ian cancer, areas that have high unmet 

medical need.  

 

 

CD47/SIRP  

 

Anti-CD47/SIRPα therapies, which 

prevent cancer cells from evading phago-

cytosis, are a unique approach to immune 

checkpoint inhibition in cancer. CD47 is a 

ubiquitously expressed membrane protein 

that binds with the SIRPα receptor on 

macrophages to inhibit cell phagocytosis. 

Cells that do not express CD47 are consid-

ered foreign, prompting attack by 

macrophages. Phagocytose cells display-

ing abnormal CD47 signals, including 
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“Manufacturers of immune checkpoint inhibitors continually push scientific boundaries 
to rationally design drugs and combinations that will more effectively treat patients. 
These include checkpoint blockers with epigenetic modulators, checkpoint blockers 
with costimulatory monoclonal antibodies, checkpoint blockers with cancer vaccines, 
and checkpoint blockers with chemotherapy and radiation. As manufacturers expand 
the clinical utility of these agents and healthcare professionals become more familiar 
with their efficacy and safety profiles, the market will continue to expand.”



cancer cells, can evade immune recogni-

tion and removal.  

Accumulating preclinical data strongly 

support the use of CD47 antagonists/anti-

SIRPα targeted therapies, either alone or in 

combination with other antibodies or 

checkpoint-based therapies. Combination 

therapies may have synergistic effects, with 

acceptable side effect profiles and better 

objective response rates than checkpoint in-

hibitors alone. Forty Seven and Boehringer 

Ingelheim/OSE Immunotherapeutics have 

preclinical programs targeting the SIRPα 

and CD47 pathways, respectively.  

ALX Oncology and Trillium are evalu-

ating SIRPα domain fusion proteins in 

Phase I trials. Forty Seven (Phase I/II), Cel-

gene (Phase I), and Surface Oncology 

(Phase I) have programs targeting CD47. 

Preliminary data look promising. As a 

monotherapy, prevention of metastasis de-

velopment and dramatic changes in both 

solid tumor/lymphoma microenvironments 

have been observed. This effect seems to 

be enhanced in the presence of anti–PD-1 

agents. On the basis of positive clinical 

data, additional companies may enter this 

area of development.  

Anti-CD47/SIRPα therapies could 

reach the market by 2023 following fast-

track approvals in solid and hematological 

malignancies that are refractory to current 

therapies. BCC Research forecasts that the 

global market for anti-CD47/SIRPα thera-

pies will reach $0.02 billion by 2023. This 

projection is based on the assumption that 

these agents will be fast tracked in some 

cancers and will be used both as monother-

apy and in combination with existing ther-

apies, such as anti-PD-1/PD-L1 agents and 

other targeted monoclonal antibodies. 

 

 

 

INNOVATIVE STRATEGIES FUEL 

MARKET FOR CHECKPOINT 

INHIBITORS 

 

Manufacturers of immune checkpoint 

inhibitors continually push scientific bound-

aries to rationally design drugs and combi-

nations that will more effectively treat 

patients. These include checkpoint blockers 

with epigenetic modulators, checkpoint 

blockers with costimulatory monoclonal an-

tibodies, checkpoint blockers with cancer 

vaccines, and checkpoint blockers with 

chemotherapy and radiation. As manufac-

turers expand the clinical utility of these 

agents and healthcare professionals be-

come more familiar with their efficacy and 

safety profiles, the market will continue to 

expand. Indeed, checkpoint inhibitors will 

become the cornerstone of many cancer 

treatment regimens.  

Not all patients benefit from PD-1/PD-

L1 and CTLA-4 inhibitors, which represent 

the FDA-approved therapies. This has cat-

alyzed enormous interest in the develop-

ment of stimulatory and inhibitory immune 

checkpoint therapies. Given the hetero-

geneity of cancer, many approved thera-

pies are only effective in subpopulations. 

Therefore, the ability to identify patients 

who are most likely to respond to therapy 

or become refractory to treatment remains 

a key unmet need in oncology.  

Throughout the next 5 years, marketed 

checkpoint inhibitors will gain regulatory 

approval in new indications and territories. 

In addition, novel classes of checkpoint in-

hibitors will enter the market. Companies 

will identify clinically effective combinations 

and validate biomarkers/signatures to help 

identify patients who are most likely to ben-

efit from treatment. Precision medicine will 

be a major driver for pharma to effectively 

deliver these innovative medicines and en-

sure that they are available at sustainable 

prices to all of those in need. u 

 

This article is based on a market analysis 

report published by BCC Research titled 

Checkpoint Inhibitors: Global Markets 

(PHM185A) by Cheryl Lee Barton. 
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Noble 

PharmaCircle 

SGW Pharma  

Sonceboz 

Vetter Pharma 

9 

7 

21 

76 

15 

4,57 

36,37,45 

17 

5 

3 

48,53 

22,25,  

75 

11 

2 

 

 

convention.bio.org/register  

1-888-SOLUTION 

 

rvitaro@drug-dev.com  

1-877-GoFrost (463-7678) 

jmuskhanian@gattefossecorp.com  

 

 

info@gonoble.com  

1-800-439-5130 

frank@sgw.com   

 

 

www.abbviecontractmfg.com  

www.cdmo.bavarian-nordic.com  

www.convention.bio.org/2019     

www.catalent.com  

www.DDLtesting.com  

www.drug-dev.com  

www.frost.com  

www.gattefosse.com  

www.pharma.lonza.com  

www.mgc-a.com 

www.GoNoble.com/Solutions   

www.pharmacircle.com  

www.sgwpharma.com  

www.medical.sonceboz.com  

www.vetter-pharma.com  
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