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What? The Medicine Maker has 
partnered with Ireland ’s National 
Institute for Bioprocessing Research 
and Training (NIBRT) on a new annual 
conference focusing on global biopharma 
trends and the future of the industry.

The inaugural conference, Biopharma 
Trends 2018: Towards Industry 4.0, 
will unite industry leaders to debate the 
feasibility of Industry 4.0 in biopharma 
manufacturing, covering topics such 
as cloud computing, big data, smart 
technology and integrated systems.

Attendees can look forward to 
presentations from renowned speakers 
and workshops hosted by NIBRT.

Who? Speakers include:

• Martin Van Trieste (Parenteral Drug 
Association)

• Bernhardt Trout (Novartis –
MIT Center for Continuous 
Manufacturing)

• Jonas Bostrom (EduChem VR, and 
AstraZeneca)

• Jim Breen (Janssen)

Additional speaker opportunities are 
available. Email alice.danielswright@
texerepublishing.com for more information. 

Where?  Clayton Hotel Silver springs in  
Cork, Ireland.

When? 13 & 14 November 2018 

Why attend? Industry 4.0 represents 
the adoption of intelligent, data-driven 
approaches to manufacturing that are 
already bringing tangible advantages to 
other sectors. But what about biopharma? 
Is Industry 4.0 all-empowering or all hype? 
This conference is an opportunity to discuss 
potential answers – and to ask questions. 
Where and how has Industry 4.0 been 
successfully adopted so far in the pharma 
industry? How are the early adopters 
finding the transition? What next steps are 
being taken down the road to Industry 4.0?

Website? www.biopharmatrends.com

Online 
this 
Month
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Edi tor ial

L
ast year was a real watershed for cell therapies: we 
saw the first CAR-T FDA approvals – Kymriah 
and Yescarta. The field has continued to develop 
in 2018, with Kymriah receiving FDA approval for 

a second indication last month (1). Gilead also announced in 
May that they have leased a 117,000 square-foot facility at the 
SEGRO Park Amsterdam Airport, the Netherlands, to build 
a new manufacturing facility for Yescarta (2). Both treatments 
are under regulatory review in the EU, with approvals hoped 
for later this year. 

Just two years ago, the central issues facing cell therapy 
developers were scientific: efficacy and safety. Now, the cell 
therapy industry must tackle new problems, especially around 
logistics and pricing.  Are the logistical challenges associated 
with cell therapies best met with centralized or decentralized 
manufacturing models? A centralized approach involves 
hospitals sending their cells to a single center for treatment, 
whereas a decentralized approach would have many centers, 
closer to hospitals. 

During a workshop at last month’s annual ISCT conference 
in Montreal, Dennis-Claude Roy, CEO of CellCAN, 
explained that consistent quality is easier to achieve with a 
centralized approach and that the upfront costs are lower. 
Decentralized manufacturing, on the other hand, eliminates 
the need for cryopreservation and may allow patients to receive 
multiple rounds of treatment. 

According to Oumeya Adjali from the University of 
Nantes, France has adopted a centralized approach (for now), 
whereas Canada is trying to combine centralized and on-site 
production. CellCAN (a not-for-profit organization funded by 
the Canadian government) allows Health Canada to interact 
with one organization, as opposed to the nine individual 
facilities in Canada – demonstrating how government funded 
initiatives can support the advanced therapy industry.  

The final problem facing the cell therapy industry is, of 
affordability – and it could be that we see new pay-for benefit 
pricing and reimbursement models coming into play.  

The success of the cell therapy industry will depend on 
solving these problems. But who could ask for a better set of 
problems than those boiling down to: “how can we get our 
lifesaving cancer cures to as many patients as possible?”

 
James Strachan
Deputy Editor

Facing the Good Problems
The cell therapy industry faces a number of complex problems. 
Fortunately, they are good problems to have. 

References
1. Novartis, “Kymriah (tisagenlecleucel), 

first-in-class CAR-T therapy from 
Novartis, receives second FDA approval 
to treat appropriate r/r patients with large 
B-cell lymphoma”, (2018). Accessed 8 
June, 2018. Available at: https://bit.
ly/2I7aKLa. 

2. Business Wire, “Kite Announces New 
Worldwide Facilities and Expanded 
Collaboration with National Cancer 
Institute to Support Cell Therapy 
Pipeline”, (2018). Accessed 8 June, 2018. 
Available at: https://bit.ly/2wHZ78O. 
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The FDA has filed two complaints 
in federal court to stop two clinics 
from marketing stem cell products 
w ithout FDA approva l and for 
“significant deviations from current 
good manufacturing practice (GMP) 
requirements” (1). 

A permanent injunction is being 
sought against US Stem Cell Clinic 
LLC of Sunrise, Florida, its Chief 
Scientific Officer Kristin Comella, 
and its co-owner and managing officer 
Theodore Gradel. The FDA accused 
the clinic of potentially putting patients 
at risk by failing to ensure the sterility 
of their products. The clinic processes 
adipose tissue into stem cells, which they 
administer (intravenously or directly) into 
the spinal cord of patients with a variety of 
serious conditions, including Parkinson’s, 
spinal cord injuries and heart disease. The 
FDA issued a warning letter to the clinic 

in August last year, after documenting 
during an inspection “significant 

deviations from current good 
manufacturing practices in the 

manufacture of at least 256 
lots of stem cell products.” 
US Stem Cell Clinic also 
tried to impede the FDA’s 
investigation during the 
most recent inspection 
by refusing entry except 
by appointment and by 

denying investigators access 
to employees.
The FDA is also 

seeking a permanent 
injunction to stop 

California Stem Cell 
Treatment Center Inc 
and Cell Surgical 

Network Corporation 
(both from California), 
as well as the doctors 
Elliot B. Lander and 
Mark Berman, from 
marketing stem cell 
products to patients 
w i t h o u t  F D A 
approval. According 
to the FDA, Berman 
and Lander control the 
operations of approximately 100 for-
profit affiliate clinics.

The move fol lows FDA action 
taken in August last year to prevent 
the use of a potentially dangerous and 
unproven treatment – a combination 
of excess amounts of Vaccinia Virus 
Vaccine (reserved for people at high 
risk of smallpox) and a cellular product 
derived from body fat – belonging to 
StemImmune Inc and administered 
to patients at the California Stem Cell 
Treatment Centers.

“Stem cel l cl inics that mislead 
vulnerable patients into believing they 
are being given safe, effective treatments 
that are in full compliance with the law 
are dangerously exploiting consumers 
and putting their health at risk,” said 
FDA Commissioner Scott Gottlieb in a 
press release (1). He also explained how 
the FDA is stepping up its enforcement 
actions against clinics that “abuse the 
trust of patients and, more importantly, 
endanger their health with unsanitary 
conditions or by purporting to have 
treatments which may not provide  
any benefit.”

Peter Marks, Director of the Center 
for Biologics Evaluation and Research 
at the FDA, was involved in the ISCT’s 
Presidential Task Force Session on the 

Use of Unproven Cellular 
Therapies in May, and told 

The Medicine Maker, 
“There are so many of 
these clinics in the 

US at the moment 

FDA Quackdown
Regulators step in to stop 
stem cell clinics from 
marketing unproven therapies
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and we can’t take 
action against all 

of them at once. We, 
therefore, have to take a 

risk-based approach in which we focus 
on; for example, clinics injecting into the 

spinal canal, eye, or bloodstream – where 
patients can be at serious risk.”

Commenting on the FDA’s approach 
to regulating unproven therapies, Marks 
says the FDA will begin with the least 
aggressive method – untitled letters and 
warning letters. “But we’re not afraid to 
escalate, if we see risk to public health,” 
he says. “It’s simply the right thing  
to do.”

The chair of the ISCT Presidential 
Task Force Session on the Use of 
Unproven Cellular Therapies, Massimo 
Dominici, Professor of Oncology at 
the University of Modena and Reggio 

Emilia, Italy, says, “There are around 
60 thousand people in the US who have 
been treated with unproven therapies, but 
this is a truly global problem.” Dominici 
hopes the ISCT can collaborate with 
other societies to encourage the World 
Health Organization to take action. 
“We need to tackle this problem from 
a global perspective,” he says.

Reference
1. FDA, “FDA seeks permanent injunctions 

against two stem cell clinics”, (2018). Accessed 
May 22, 2018. Available at: https://bit.
ly/2jKs0YC.

For more adventures featuring Gene and Eva check out our website themedicinemaker.com/additional-data/cartoons
If you have any ideas you’d like to see in future comic strips about bioprocessing then get in touch with us at  
info@themedicinemaker.com or look up #TrialsOfAMedicineMaker on Twitter.

Brought to you by GE Healthcare
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Hold Me Closer, 
UK Pharma: 2.0
Concerns abound that post-
Brexit border delays could 
turn the UK into a “second 
tier state for pharmaceutical 
imports”

Earlier this year, The Medicine Maker 
looked at the submissions to the UK 
House of Commons Business, Energy and 
Industrial Strategy Committee’s inquiry 
into Brexit and the implications for the UK 
pharmaceutical industry (1). Last month, 
the committee published their analysis of 
the submissions – including additional 
evidence obtained through interviews with 
key industry figures.

The report focused on regulation and the 
potential impact of non-tariff barriers to 
trade. In the section on non-tariff barriers, 
the report quoted Mike Thompson, Chief 
Executive of the Association of the British 
Pharmaceutical Industry (ABPI), who 
told the committee, “We do absolutely 
everything we can to get medicines to 
patients; I have seen us charter planes 
and people work through weekends. 
We do whatever we need to do to get a 
medicine to a patient. If we legally cannot 
get through borders or we are delayed in 
getting through, there is nothing we can 
do about it. We have been imploring 
people to understand that medicines are 
different.”

When asked about the possibility 
of stockpiling medicines to deal with 
potential delays at the border, Thompson 
said, “It is not possible for us.” Because 
some medicines only have a shelf life of 12 
to 18 months, he explained that it wouldn’t 
be possible to “ramp up what is required 
to produce the sort of stock holding 
that is required to be able to manage  
this effectively.”

The committee also explored the 

potential for increased manufacturing in 
the UK to reduce the need for cross-border 
working and supply chains. In Thompson’s 
view, this did not make economic sense. 
“We do not have the process capability in 
the UK to manufacture all medicines in 
the UK. We do not have the plants. These 
plants cost tens, sometimes hundreds, of 
millions of pounds to invest in. Nobody 
is going to build it in the UK; at current 
values, with the devaluation of the pound, 
the UK is 2.3 percent of the global 
market. People are not going to build 
manufacturing plants to supply all of the 
medicines for the UK.”

The section concluded that onerous 
customs procedures would “diminish 
the highly productive nature of the 
pharmaceutical industry, act as a 
disincentive for further investment for 
manufacturing facilities in the UK, and 
diminish access to medicines for patients 
in the UK and the EU.” It as also noted 
that any significant friction at the border 
could turn the UK into a “second tier state 
for pharmaceutical imports.”

Regarding regulation, the committee 
expressed its support for the government’s 

plan to continue membership of the 
EMA after Brexit. How this might be 
achieved, given that there is no provision 
for “third countries” (those outside the 
European Economic Area) to participate 
in EU agencies, is difficult to say. The EU 
Parliament said in March that not having 
access to the EMA would not “exclude 
cooperation in specific cases in a strictly 
regulated manner requiring compliance 
with all relevant rules and financial 
contributions” (3).

Concerns were also raised over the 
requirement (in the absence of specific 
reciprocal agreements) for Qualified 
Persons (QPs) and Qualified Persons for 
Pharmacovigilance (QPPVs) to be present 
and resident in the EEA – along with 
manufacturing and testing sites. Peter 
Ballard of Xiromed said, “Good QPs 
have been at a premium for many years, 
to my certain knowledge, having tried to 
recruit replacements when people have 
retired. I have worked with some decidedly 
superannuated QPs who have carried on, 
out of goodwill, into their 70s. We had one 
chap who was absolutely first class but we 
just could not replace him, so he stayed on. 
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It is already difficult to recruit good QPs.” 
With a finite number of QPs and QPPVs 
available, increased demand and no 
indication of a significant increase in the 
number of people seeking qualification, 
the committee raised concerns over staff 
shortages in the UK as qualified staff 
relocate from the UK to the EU.

These changes would potentially cost a 
large UK-based pharmaceutical company 
£49.6 million in implementation and £36.4 
million in annual costs, according to the 
Office of Healthcare Economics (2).

The report ends the section on regulation 
by arguing, “What little benefits there 
may be of regulatory divergence would 

be greatly overshadowed by the costs 
and loss of markets and influence the 
UK would face.” The authors encourage 
the government to “remain aligned with 
standards in the EU market” and to 
“prioritize a form of membership with the 
EMA that maintains cooperation and does 
not require replication of manufacturing 
sites, testing or roles.”

To conclude, the authors said, “Any 
small gains [from Brexit] would be hugely 
outweighed by additional costs or the loss 
of access to existing, successful markets,” 
and that no-one involved at a senior level in 
the sector was prepared to make a positive 
case for Brexit for pharmaceuticals.

References
1. J Strachan, “Hold me closer, UK pharma”, 

The Medicine Maker, 38, 34–39 (2018). 
Available at: https://bit.ly/2DGbhNZ. 

2. House of Commons Business, Energy and 
Industrial Strategy Committee Business, 
Energy and Industrial, “The impact of 
Brexit on the pharmaceutical sector Strategy 
Committee”, (2018). Accessed May 25, 2018. 
Available at: https://bit.ly/2rOaVl7. 

3. European Parliament, “European 
Parliament resolution of 14 March 2018 on 
the framework of the future EU-UK 
relationship”, (2018). Accessed May 25, 
2018. Available at: https://bit.
ly/2pnCUH7. 
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AI Picks 
Parkinson’s
Could artificial intelligence 
help repurpose old drugs for 
sufferers of the degenerative 
disorder?

A collaboration between Parkinson’s 
UK and The Cure Parkinson’s Trust 
(CPT) has been awarded the inaugural 
BenevolentAI Award (1) - a competition 
run by BenevolentAI and the UK’s 
Association of Medical Research 
Charities (AMRC). The aim? To help 
charities accelerate medical research to 
potentially develop new therapies using 
artificial intelligence (AI).

The winning entry focused on 
repurposing existing drugs for use against 
Parkinson’s. “[the winning entry] offers 
the potential to provide a quick route 
to patient benefit, and their virtual 
biotechnological model meant they also  
had the support network to quickly take 
things forward”, says James Chandler, 
VP corporate affairs at BenevolentAI.

All the award entries were initially 
assessed in terms of eligibility (applications 
had to be individual charities or consortia 
of charities, with an AMRC member 
as the lead applicant) and whether AI 
technology would fit with the applicant’s 
proposed research. Applications were 
then first judged by a panel comprising 
both BenevolentAI and A MRC 
chief executives (Jackie Hunter and 
Aisling Burnand, respectively) and an 
independent external expert (Neil 
Lawrence, director of machine 
learning at Amazon).

The winning collaboration 
is now aiming to indentify 
at least three currently 
available medicines that 
can be repurposed to 
address Parkinson’s, as 

well as two novel drug targets.
“There are many pieces of the 

pathophysiology of Parkinson’s disease 
that we know a great deal about,” says 
Chandler. “There are also many other 
aspects where we lack answers, including 
finding an effective treatment that will 
halt disease progression. Using AI to 
analyze vast quantities of seemingly 
unrelated data could potentially identify 
new associations, opportunities and 
hypotheses - and fill in important 
knowledge gaps.”

Reference
1. Benevolent AI, “Medical AI Award sets its 

sights on treating Parkinson’s”, (2018). Accessed 
May, 23. Available at: https://bit.
ly/2KMIN8Z.

How it works
• The BenevolentAI platform 

ingests and processes structured 
and unstructured knowledge 
from the medical literature, 
clinical trials data, genome 
sequences and so on, before 
creating a “knowledge graph” of 
what is already known. 

• The technology identifies gaps 
in the knowledge and generates 
novel hypotheses. 

• To validate the hypotheses, 
researchers systematically 
triage the ranked AI generated 
hypotheses to understand which 
ones merit further investigation. 
Researchers annotate their 
triage decisions with reasons 
directly into the system. All 
outcomes are circled back into 
the knowledge graph so that  
the machine can learn, refine 
and improve. 

• BenevolentBio scientists 
progress positive results 
through traditional medicinal 
chemistry processes.
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Style Over 
Substance
Pharma TV ads are getting 
longer, less humorous and 
more nostalgic – while  
containing fewer facts

In 2005, the Pharmaceutical Researchers 
and Manufactures of America 
(PhRMA) issued its set of principles 
on how pharma companies should 
advertise their products to consumers 
on TV. They stated that information 
about drug benefits and risks should be 
accurate, clear, balanced, and evidence-
based in compliance with regulations. 
In addition, ads should responsibly 
educate consumer about the medicine 
and the condition, promote health 
and disease awareness, and inform the 
audience about other options, such as 
diet and other lifestyle changes, where 
appropriate (1). Are pharma companies 
today meeting those expectations? And 
how has pharma advertising changed 
over the past 13 years? 

Janelle Applequist and Jennifer 
Gerard Ball, researchers from the 
Zimmerman School of Advertising 
and Mass Communications at the 
University of South Florida, compared 
direct-to-consumer pharma ads from 
2004 to those broadcasted in 2016. 
They found that, on the whole, adverts 
in 2016 were longer, contained less 
factual information about the drug and 
focused more on lifestyle improvements 
made post medication (1).  Here, we 
present some of the main findings.

Reference
1. J Applequist and JG Ball, “An updated 

analysis of direct-to-consumer television 
advertisements for prescription drugs”, 
Ann Fam Med, 16, 211-216 (2018). 
PMID: 29760024.

Content 2004 2016

Factual Claims
Any factual information (eg, symptoms) 82.0 77.4
Biologic nature or mechanism of disease 53.9 24.5
Risk factors or cause of condition 25.8 16.3

Appeals
Positive emotional 94.1 94.1
Negative emotional 75.3 50.8
Humor 36 8.9
Nostalgia 3.4 11.1

Lifestyle portrayals
Condition interferes with healthy or recreational 
activities

30.3 47.5

Product enables healthy or recreational activities 56.2 68.8

Medication portrayals
Regaining control as result of product use 88.8 95.7
Social approval as a result of product use 83.1 90.8
Endurance increased as a result of product 12.4 23.5

Protection as a result of product use 11.2 24.5
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American 
Patients First?
Will President Trump’s  
prices plan deliver for 
America’s patients?

Last month, President Trump launched his 
plan to reduce drug prices for Americans 
(1). “American Patients First” would 
have Medicare Part D plan sponsors 
negotiate lower drug prices, and force 
drug companies to include list prices in 
their advertisements. It also claims to 
prevent foreign governments “free-riding 
off American investment in innovation” 
but did not propose specific measures. The 
plan also fell short of calling for Medicare 
price negotiations or allowing Americans 
to purchase drugs from abroad – as Trump 
advocated on the campaign trail. Is the plan 
a workable set of proposals to reduce prices 
or a bit of a damp squib? We asked five 
experts for their views.

Charles Silver & David A. Hyman, 
adjunct scholars at the Cato Institute 
and professors at the School of Law 
at the University of Texas at Austin 
and the Georgetown University Law 
Center, respectively. Their book, 
“Overcharged: Why Americans Pay 
Too Much For Health Care”, will be 
published this month.
After President Trump announced his 
plan for reining in prescription drug prices, 
shares in drug companies spiked (2). Wall 
Street had feared that big changes were 
afoot, but Trump’s plan includes few. Even 
if Trump succeeds in making foreign 
drug prices higher, drug companies won’t 
respond by lowering prices in the US.

There are ways to fix this problem. The 
US could allow drug wholesalers to import 
generic drugs that have been approved in 
other developed countries. It could allow 
Americans to import prescription drugs 

from abroad. It could prohibit drug makers 
from selling their products at higher prices 
in the US than they do elsewhere. Trump’s 
plan neither included any of these measures 
nor explained why they wouldn’t work.  

That said, Trump’s plan does include 
several promising ideas – which though 
individually modest may add up in the long 
run to material savings. 

George Sillup, Chair and Associate 
Professor of Pharmaceutical and 
Healthcare Marketing at Saint  
Joseph’s University
American Patients First (APF) introduces 
four strategies to reduce US drug 
prices: improved competition, value-
based negotiation by federal programs, 
transparency of list prices and best-buy 
alternatives for Part D patient customers. 
While some have merit, others reflect 
a shallow understanding of the way 
medicines are acquired as part of healthcare 
delivery in the US. APF needs to expand 
how it will improve best-buy alternatives 
for Part D by working in conjunction with 
the FDA to address companies delaying 
generics. It also needs to consider how 
direct-to-consumer advertising can be 
used to communicate to patients about 
the way APF will be implemented.

George Chressanthis, Principal 
Scientist, Axtria
I am surprised by how quickly people 
have reached their conclusions about the 
blueprint. Some have said the market has 
responded by raising pharma and pharmacy 
benefit manager stocks. Clearly the 
blueprint did not have direct government 
negotiation of Medicare prices, so the 
market may be reacting to the lack of this 
provision in the plan, though it doesn’t mean 
future iterations won’t include this. It is hard 
to interpret initial market signals, especially 
since the blueprint has many elements, each 
with varying effects on drug prices. 
I think the timing of this announcement 
is not by chance. High drug prices are a 

a bipartisan issue and among all issues 
recently polled (health and non-health 
issues), high Rx drug prices was noted as 
the leading issue in the minds of people 
(3). The Republicans are going into the 
midterms with a lot of uncertainty, and 
I think Trump might be offering up this 
plan to show voters, specially independents 
and even progressive democrats, that his 
administration is trying to do something 
to tackle this complex issue.
 
Dean Baker, Center for Economic and 
Policy Research
Trump’s plan can be best called “the 
pharmaceutical industry first.” The main 
thrust of the proposal is to redouble US 
efforts to get other countries to force our 
trading partners to pay more money for 
drugs to the pharmaceutical industry. Most 
likely this will be ineffective, but insofar as 
it does succeed, it will have at best a trivial 
impact on the amount the industry spends 
on innovation.
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Poles Apart
A generic and inexpensive way to seperate 
chiral molecules: magnets

If a molecule and its mirror image cannot be superimposed, 
it is considered chiral. The two versions (called enantiomers) 
can exert different biological effects – a fact that was made 
painfully clear by the thalidomide scandal. Today, the 
separation and analysis of chiral molecules is an expensive 
process, but an international team of researchers has developed 
a generic and cheaper method of separating chiral molecules 
– using magnets (1). 

“We found that the interaction of chiral molecules with 
magnetic substrate is enantio-specific,” says Ron Naaman, 
Professor in the department of Applied Physics, Hebrew 
University, Israel, and study co-author. “One enantiomer 
interacts more strongly when the magnet is magnetized in 
one direction, while the other enantiomer interacts more 
strongly with the substrate when it is magnetized in the 
opposite direction.” 

Current methods to separate chiral molecules are 
specific to each molecule. “Where high-performance liquid 
chromatography (HPLC) is used, columns must be refreshed 
once a certain amount of material is passed through them,” 
says Naaman. “This is time consuming and expensive. In some 
cases, there are no good methods for separation.” 

The new method is based on “chiral induced spin selectively,” 
which Naaman, and his Hebrew University colleague, Yossi 
Paltiel, has been working on for the past decade. Electron spin 
has two directions, often called “up” and “down,” and and two 
electrons can only form a bond if they have opposite spins. If a 
substrate contains electrons,  orientated with a uniform spin – 
as in magnetic material – then the strength of the interaction 
between the chiral molecule and the substrate will depend on 
the spin. Because electron spin orientations differs in chiral 
pairs, a perpendicularly magnetized substrate can be used to 
separate chiral pairs. 

The new method could allow the separation of chiral 
molecules from a mixture of molecules, either chiral or 
achiral – potentially offering an adjunct or even an alternative  
to HPLC.

Reference
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Antibody drug conjugates (ADCs) 
have garnered much attention in the 
industry because of their combination 
of high selectivity and high potency. 
However, few have been approved and 
they remain incredibly challenging to 
develop and manufacture, not least 
because of the significant challenges 
involved in combining the right 
cytotoxic payload at the optimal sites 
on the antibody in the most efficient 
way. These challenges are becoming 
more acute because of the increasing 
number of best-in-class ADCs that 
incorporate inherently hydrophobic 
DNA-interfering payloads, such as 
pyrrolobenzodiazepines or duocarmycin 
payloads. DNA-interfering agents are 
of high interest to ADC developers 
because they do not rely on a specific 
part of the cell cycle, unlike other 
payloads used in ADCs, such as tubulin 
inhibitors (for example, auristatins and 
maytansines). Though the payload only 
constitutes two percent of the overall 

ADC composition, it can dramatically 
increase the propensity of the ADC  
to aggregate. 

In my v iew, it is simply not 
p o s s i b l e ,  u s i n g  c o n v e n t i o n a l 
production techniques, to successfully 
commercialize ADC candidates that 
are optimized for both safety and 
activity. The biggest problem is that 
of aggregation, which is an inherent 
problem associated with conventional 
solution phase-based bioconjugations. 
R ight  now,  few proces s-ba sed 
aggregation control strategies are 
being used by industry; instead, 
companies try to address the problems 
by compromising on both ADC design 
(limiting drug to antibody ratios) and 
by modifying the payload design to 
improve solubility and “dilute” overall 
payload hydrophobicity. 

A number of other solutions have 
been proposed to tackle aggregation, 
but I believe we really need to deal 
with the problem at the source. For 
example, it is possible to prevent 
aggregation through immobilization 
before segregating individual antibodies 
during the critical conjugation phase. 
Following conjugation to the payload, 

ADCs Assemble
Antibody drug conjugates 
have not yet lived up to their 
potential, but there is hope – if 
we turn to the right solutions 
and techniques. 

By Charlie Johnson, CEO at ADC Bio.

“A number of other 
solutions have been 

proposed to tackle 
aggregation, but I 

believe we really 
need to deal with  

the problem at  
the source.”
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the immobilized ADC product can be 
washed to remove excess payload and 
solvent (critical quality attributes for 
ADCs). Purified ADC is subsequently 
released from the solid-phase support 
into an optimal formulation containing 
stabilizing excipients that further 
suppress aggregation. 

Increasing investments are being 
made in bioconjugation facilities within 
the biopharmaceutical sector – and a 
small number of specialist contract 
development and manufacturing 
organizations have also appeared. The 
industry is clearly keen to enhance 
ADC production, but we really need 
more focus on production techniques 
that can control aggregation – and, of 
course, techniques must be scalable to 
cope with production quantities. 

There are also other ways in which 

ADC development can improve. 
Firstly, researchers require much 
greater certainty: read-outs from initial 
in vitro panels must be accurate and 
reliable predictors of in vivo efficacy and 
safety in early stage ADC development. 
We need to guarantee that ADCs 
are free of residual contaminants 
– most importantly unconjugated 
cytotoxic payloads and solvents that 
have a negative impact on in vitro 
assays by exaggerating an ADC’s cell  
killing capability. 

Secondly, we must consider cost. The 
risk of loss of high-value components, 
including the antibody and the cytotoxic 
payload to aggregation and associated 
loss of yield, must be minimized. Once 
materials are lost to aggregation they 
are no longer recoverable and ADC 
production can quickly become too 

uneconomical to carry out. We should 
perhaps consider reducing the number 
of process steps and focus on solving 
the critical issues of aggregation and 
poor removal of excess process reagents 
at source, thus avoiding the need for 
conventional purification equipment. 
Ultimately, we need more effective 
conjugation methods where product 
quality is paramount and where the 
process yield is optimized.

Right now, there are long delays in 
the clinical development of ADCs, and 
decisions about candidate drugs tend 
not to focus on the biology but rather 
the manufacturability – a drug is no 
use if it cannot be made at scale. But 
this must change. The transformation is 
underway with emerging technologies 
and techniques – and we must keep the 
forward momentum going. 

http://tmm.txp.to/0618/mucon?pdf
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Increasingly, the industry is seeing a 
move away from proteins and peptides 
towards even more complex drugs, 
such as antibody drug conjugates, new 
viral vaccines and cell-based therapies. 
Of course, such therapies come hand 
in hand with greater formulation 
challenges – and in many cases standard 
formulation technologies are no longer 
up to scratch. For example, lipids present 
in vaccine and cell-based therapies can 
be broken up by standard excipient 
approaches, while products that require 
high concentrations, such as antibodies, 
can be limited by viscosity issues. The 
incidence of multiple problems, such 
as aggregation and oxidation occurring 
simultaneously, is also common in more 
advanced biopharma products.

In my view, the use of albumin is very 
effective in formulating complicated 
products. The stabilization properties 
of human-serum derived albumin were 
once well recognized in the industry, 
but with issues such as Creutzfeldt-

Jakob disease and AIDS, serum-
derived albumin use declined due to 
the potential risks. Today, with the 
availability of recombinant albumin, 
these risks are eliminated. However, 
as the industry has moved away from 
the use of albumin (instead using 
sugars, amino acids and detergents), 
many in industry have forgotten the 
benefits that albumin can bring. It is 
time to reacquainte the industry with 
the benefits of albumin. There really is 
so much to explore that companies are 
perhaps unaware of, particularly when 
it comes to early development. 

Human albumin is the most abundant 
protein in plasma and is responsible for 
the maintenance of oncotic pressure, 
plasma pH, and the distribution of a 
variety of endogenous and exogenous 
ligands. It contains 17 disulphide 
bonds that provide excellent stability 
and resilience to environmental stress, 
and the large number of different 
binding sites mean that it can interact 
with a range of products to stabilize 
them in a variety of situations. It has 
also been shown that albumin can 
protect challenging drug, cell and 
vaccine products from aggregation, 
non-specific adsorption and oxidation, 
as well as improve solubility, batch-to-
batch consistency, and contribute to low 
immunogenicity (1-7).

A lbumin prov ides a relat ively 
s imple  solut ion to  t r ad it iona l 
formulation strategies that require 
mult iple stabi l izers. Tradit iona l 
excipient strategies are cheap, simple 
compounds that do not interfere with 
the analysis of the product itself. 
However, a significant amount of time 
and effort can be required to optimize 
the levels, types and combinations of 
excipients, particularly for the more 
complex molecules such as antibody-
drug conjugates (ADCs) and cel l 
therapies. As you might expect, a good 
recombinant albumin product that 

has very high purity and consistency 
does come with a higher price-tag, 
which can be a deterrent. While cost 
is obviously an important element in 
the decisionmaking process, I would 
urge drug developers to consider the 
long-term benefits For example, use 
of a recombinant albumin can reduce 
costs down the line by increasing safety 
and, as part of processing, tends to give 
higher yields and lower batch-to-batch 
variability, providing smoother and 
quicker development. If albumin is 
used early in the development cycle, 
it can quickly solve stability issues 
that would previously have delayed  
product launch.

However, It is worth considering 
that the use of albumin will also add 
complexity to the analytical system, 
especially for protein products where 
separation of the drug and albumin to 
assess stability criteria is more difficult. 
Using new methods such as AF4 
detection and a precolumn to capture 
albumin prior to the main analytical 
column can solve these issues. In fact, 
there are many studies that have shown 
the advantages that albumin provides 

The Argument 
for Albumin
Products are becoming 
increasingly complex and 
we need to get better at 
recognizing the strategies 
with the best advantages.

By Phil Morton, Chief Technology Officer 
at Albumedix.

“There really is so 
much to explore 

that companies are 
perhaps unaware 

of, particularly 
when it comes to 

early development.”
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for challenging peptide and protein 
formulations. This complexity is less 
so for peptides, where separation of 
the drug and albumin is relatively 
simple by high-performance liquid 
chromatography, cell therapies, where 
the cell function is examined during 
stability trials (albumin should not 
interfere here), and vaccines. In Factor 
VIII products, a lbumin has been 
proven to prevent adsorption and also 
aggregation during lyophilization; 
and for vaccine products, the inclusion 
of recombinant human albumin can 
improve stability in both liquid and 
solid state, as well as improving yields 
during harvesting and processing 
viruses for vaccine preparation (8-12). 
Although albumin has fallen out of 
favor with many drug manufacturers, 
it is used in Merck Sharp & Dohme’s 
M-M-R II vaccine and the ProQuad 
Varicella virus vaccine – and has 
also been used to improve existing 

drugs, such as the chemotherapy drug 
Paclitaxel. Paclitaxel was previously 
formulated in solvents and other 
aggressive compounds, which resulted 
in adverse clinical events. The drug has 
since been reformulated using albumin 
and is marketed as Abraxane.

There may be occasions where is it not 
necessary to use albumin. For example, 
if you are working with an API that is 
very stable and can be easily formulated, 
then a traditional formulation strategy 
is likely to suffice. However, in many 
instances, recombinant albumin can be 
used to further improve stability and 
may open up opportunities for product 
differentiation, such as being able to use 

the drug with a pen syringe.
Drug development and formulation 

is becoming increasingly difficult and 
we need to use all of the tools at our 
disposal to get the best drugs to market. 
Albumin is a cost effective, single 
solution to a large number of stability 
issues, and is particularly effective 
when used in very early development – 
products can be stabilized quickly in a 
common formulation, speeding up the 
long route to market. 
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“Drug 
development and 
formulation is 
becoming 
increasingly 
difficult and we 
need to use all of 
the tools at our 
disposal to get the 
best drugs to 
market.”
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Upon examining the pipelines of 
pharmaceutical companies, growth 
in the injectables field is undeniable. 
It is well known that many companies 
today are focusing on biologics – 
the vast majority of which require 
injection. The sensitivity of biologic 
drugs has a direct impact on primary 
packaging requirements, and tighter 
particulate specifications and more 
inert solutions are at the forefront of 
manufacturers’ needs. Subsequently, 
coated packaging solutions are often 
chosen as a mandatory safe solution 
since they provide a higher reduction 
in particulates, limiting the risk of 
drug interactions and enhancing drug 
compatibility. Although there is no 
100 percent barrier for contamination, 
coated packaging solutions are seen 
by many as critical to improving the 
cleanliness for sensitive drugs. 

In my view, one of the biggest trends 
in injectables is the patient-centric 
move towards pre-filled systems and 
self-injection devices, which support 
independence, ease-of-use ,  and 
effective treatment. Biologic drugs 
are incredibly expensive, so healthcare 
systems have needed to find alternative 
ways to cope; enabling patients to 
self-administer their own drugs can 
reduce costs, as trained professionals 
are not required. However, this also 
limits the patient-healthcare provider 
interface, necessitating easy-to-use and 
self-explanatory primary packaging. 
A growing number of drugs use pen 
injectors or autoinjectors, which has 
led to a rise in more rigorous user or 
human factor studies. These studies are 
a necessity to get primary packaging 
right the first time – as is quality.

Heavily focusing on quality in 
packaging solutions is essential to 
reduce the risk of contamination. 
The need for high quality has led 
to changes in manufacture, such as 
enhanced inspection processes, tighter 
production specifications, and the use 
of automation. The main goal is to 
deliver more consistent quality and 
to mitigate the risk of human error 
and particulates caused by human 
contamination. By using automation to 
improve the quality of the end product, 
the human focus can be shifted towards 
better design concepts and improved 
customer interaction – driving other 
aspects of quality.

I’d like to see pharma companies 
working more closely with injectables 
companies to supply briefs with tighter 
specifications for contamination control, 
both in manufacturing and delivery. The 
first stage in this approach would be to 
establish closer collaborations between 
pharma and component manufacturers. 
Many component manufacturers have a 
deep understanding of formulation, as 
well as expertise in device development, 

which means they speak the same 
language as pharma. Both partners 
must constantly challenge themselves 
to deliver the highest standard of 
cleanliness in elastomer components 
as demands grow for higher quality 
medic ines. This w i l l  require a 
continuous investment program in 
quality assurance technologies such as 
vision systems, robotization and clean 
room manufacturing.

The industry also needs continued 
investment in innovation. Film-coated 
stoppers have emerged that feature a 
homogenized coating applied during 
the manufacturing process that can 
be used to create an effective barrier 
between the drug and the stopper. 
Other innovations, such as ready-to-use 
components, which have been steam or 
gamma sterilized, can also be directly 
introduced into restricted access barrier 
systems or isolators to further guarantee 
cleanliness for pharma companies.

All of these trends will ultimately result 
in better, safer injectables for patients.

Driving Quality 
in Injectables
As we meet increasing 
demand and satisfy trends 
towards self-administration 
in the injectables market, 
patient safety must remain the 
primary driver for innovation.

By Arnaud Fournier, Senior Business 
Support Manager, Injectables Division, 
at Aptar Pharma.

“The need for high 
quality has led to 

changes in 
manufacture, such 

as enhanced 
inspection processes, 

tighter production 
specifications, and 

the use of 
automation.”



INDUSTRY 4.0:  REVOLUTION, 
EVOLUTION, OR SPECULATION?

Join us at Biopharma Trends 2018 as we explore the impact of  
Industry 4.0 on biopharmaceutical manufacturing

NOV 13 – 14, 2018
CORK, IRELAND

With  
speakers from:  

MIT /  
NIBRT / J&J / 

AstraZeneca

Supported by

VISIT WWW.BIOPHARMATRENDS.COM TO FIND OUT MORE AND REGISTER
#BIOPHARMATRENDS

http://tmm.txp.to/0618/biopharma?pdf


T H E  
W I N N I N G 
F O R M U L A 

Meet the three frontrunners of The 
Medicine Maker 2017 Innovation Awards 
– spanning influenza vaccine development, 
a virtual reality space, and a way to boost 
monoclonal antibody manufacturing.  
Is there a recipe for success? 
 
By Roisin McGuigan



n December 2017, we celebrated the 15 
most exciting drug development and 
manufacturing technologies in The Medicine 
Maker’s annual Innovation Awards. But 
which were truly the most groundbreaking? 
We asked you, our readers, to decide – and 
we received an overwhelming response.

Here, we introduce you to some of the personalities behind 
your top three picks – and follow their journey from initial 
inspiration to commercial innovation. SGS claimed the top 
spot with their H3N2 challenge virus, closely followed by 
OUAT!’s HakoBio platform and GE Healthcare’s MabSelect 
PrismA in second and third place, respectively. Without 
further ado, let’s meet the grand winners…
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A G E N T S  
O F  
I N N O V A T I O N

We must find ways to better help vaccine 
manufacturers to fight the flu – and this is why 
we developed a new challenge agent for H3N2.

By Adrian Wildfire

nfluenza has been an enemy of humanity 
for over a thousand years and its power is 
often underestimated. It is not unusual for 
people with a bad cold to claim to have 
the flu, forgetting how utterly debilitating 
– and possibly fatal – the infection can be. 
Most readers will have experienced the 

flu and know that it is a miserable experience. For some, 
it can cause extreme inflammation, promoting cytokine 
release, and causing an immune cascade that can prove fatal. 
Much like the common cold, influenza represents a moving 
target, making vaccines and treatments difficult to develop. 
Challenge agents, used to induce a physiological response to 
test vaccines and treatments, can be an invaluable tool to help 
vaccine manufacturers keep up with this ever-changing virus 
– and, therefore, better protect patients. Here’s the story of 
how my team at SGS developed a challenge agent for H3N2.

We are losing the war

Fighting the flu is difficult because of the virus’s ability 
to change its antigenicity, which affects how susceptible 
different populations will be to it. Antigenic drift – when 
a new milder or more virulent strain emerges – can occur, 
for example. Or there might be an antigenic shift, meaning 
that the virus re-assorts with another strain, such as avian 
or pig, to form an entirely new strain that nobody has come 
into contact with before.

One of the most predominant strains circulating in 
humans now is H3N2, which has caused very high death 
rates in the elderly, akin to those seen in the 2009 pandemic 
with H1N1. Some of the changes in the new strains are 
challenging because current vaccines are not well aligned. 
Even small changes in the virus genome can allow the disease 

to “escape” current vaccines, causing efficacy to drop. For 
example, between 2005 and 2015, the vaccine efficacy for 
H3N2 – which is drifting – has dropped to just 23 percent, 
which is terrible. For H1N1, which hasn’t changed a great 
deal since 2009, vaccine efficacy is around 61 percent. We 
must also consider future strains – re-assortments could bring 

T H E  C O M P A N Y :
 

SGS provides clinical research and bioanalytical 
testing with a specific focus on early stage 

development and biometrics. The company has 
its own clinical pharmacology unit in Belgium, 

including a human challenge testing facility, and two 
phase I patient units based in Belgium and Hungary.  

T H E  I N N O V A T I O N :
 

H3N2 Challenge Virus is a community-sourced 
influenza virus manufactured to cGMP, with lineage 

that stems from the seasonally epidemic, non-
haemagglutinating H3N2 viruses that arose in the 
2010/2011 influenza season, and that have come to 

predominate since 2014/2015. The H3N2 Challenge 
Virus represents one of the most common, current 

circulating strains of influenza of a pandemic origin 
and can be used for testing the H3N2 portion of 

prospective prophylactic and therapeutic vaccines. 

#1

“Challenging people 
with a live virus to 

induce protective 
responses or to study 

disease mechanisms is 
a tactic that has been 

around for hundreds  
of years.”
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in novel avian strains, such as H5, H7 and H9, which would 
be entirely new to human populations, potentially causing 
havoc if we do not control them quickly.

Some of today’s vaccines only offer a very short window 
of protection – as little as 3–6 months. If vaccination is 
performed too early in the season, it’s possible for patients 
to become susceptible before it ends. We need more robust 
vaccines that stimulate long-term responses and longer 
periods of protection – and we need to be able to do it quickly. 

For traditional vaccine development, you need a preclinical 
phase, first-in-human studies, and field studies, which takes 
time – around 10 years. By then, the virus you are targeting 
will often have shifted. This problem was realized early on 
with seasonal vaccines, so there is now an accelerated process 
in place. The safety work has already been done – all that 
changes is the antigens or virus strains within the vaccine, 
and a new vaccine can be developed in around six to eight 
months. For entirely novel vaccines, the process is much 
longer – involving preclinical, clinical, and late phase trials. 
We need to develop new vaccines quickly enough to keep up 
with changes in virus antigenicity and structure, while still 
having a safe and regulated manufacturing process. When 
seeking approval for a vaccine, manufacturers require proof 
of real-world effectiveness. This can be achieved in studies 
in the community, but these trials are expensive and the low 
rates of infection can lead to the need for a large patient pool. 
A challenge agent offers a more focused study, with early data 
of how a vaccine may work in the real world. 

An ancient challenge

Challenge is not a novel concept for vaccination. If we go 
back to very early attempts to inoculate people against variola 
virus (smallpox), cowpox was used to produce a cross-reactive 

“The more you can 
stay relevant to 
predominant 
circulating viruses, the 
more likely you are to 
see your results 
repeated in the field.”

T H E  M E D I C I N E  M A K E R 
2 0 1 8  I N N O V A T I O N 
A W A R D S
 
Nominations for the 2018 Innovation Awards are open! 
Simply fill in the brief online form at:  
http://tmm.txp.to/innovation-form2018

Our annual Innovation Awards are an opportunity 
for vendors to strut their stuff and showcase 
groundbreaking innovations that can really shake 
up the pharma industry. To be eligible, the product’s 
launch date must be in 2018. The “product” can 
be equipment, software, instruments, technology 
or even a service relating to any area of drug 
development, manufacture or formulation. 

Who can nominate? Vendors are welcome to 
submit their latest innovations. We also welcome 
nominations from users – is there a piece of kit in 
your lab or manufacturing facility that you think 
deserves to be showcased? Let us know. 

Nominations will close on November 2, 2018. The 
top fifteen innovations will be highlighted in the 
December 2018 issue of The Medicine Maker. The 
top three will be selected by a public vote and, once 
again, the winners will have the opportunity to share 
the story behind their innovations in a 2019 issue of 
The Medicine Maker. 

Questions? Please contact the Editor:  
stephanie.sutton@texerepublishing.com
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antibody. Challenging people with a live virus to induce 
protective responses or to study disease mechanisms is a 
tactic that has been around for hundreds of years. If we fast 
forward to the last century, more structure was introduced, 
with informed consent and strict manufacturing and clinical 
trial procedures being developed. As one impressive example, 
the Common Cold Unit set up in the UK in 1946 challenged 
people with live rhinovirus to study various cold remedies – 
and subsequently eliminated many old wives tale remedies 
(including gems such as wrapping your feet in cooking 
foil or placing an onion in your pocket!). To this day, the 
challenge agent has remained a useful tool for selecting 
effective vaccines and drugs, and for making timely go or 
no-go decisions on drug and vaccine candidates. 

Despite its long history, challenge trials are still seen as 
somewhat novel in clinical drug and vaccine development – but 
I think that this perception is increasingly being challenged 

(if you’ll excuse the pun) by the scientific community. The 
practice has been accepted since Edward Jenner’s seminal 
work in the 18th century and, with all the regulation and 
oversight we have today, the public should be reassured that 
it is neither possible nor ultimately advantageous to create 
a challenge agent that could be potentially detrimental and 
dangerous to subjects. Such agents are developed in strict 
accordance with regulatory guidelines (GMP) and are also 
subject to a comprehensive testing program in animals and 
humans prior to use in commercial or academic settings.  

Regulatory agency governed challenge trials can represent 
an effective, accelerated model for candidate selection 
that obtains early efficacy data, thus allowing pipelines to 
accelerate. For example, the cholera vaccine VaxChora is an 
oft cited example where measures of efficacy were predicated 
on challenge data (300 subjects versus a normal study of 60-
120 subjects). As challenge trials have become more regulated 
and refined – and the challenge agents better represent wild 
type disease – we continue to improve our emulation of field 
trials, and that also allows us to give some prognostic and 
predictive values that can translate into everyday populations. 

Developing H3N2

I’ve been working in the pharma industry since the 1980s and 
I know how important good models of disease are in helping 
to identify new targets for intervention. In particular, I have 
always been fascinated by the development of vaccines and 
how we can create more robust disease protection. After 
learning about challenge agents and seeing the exciting data 
that contributed to development programs, I wanted to get 
involved.

When I first moved to SGS as a project director for their 
infectious diseases division, I realized that one of the greatest 
threats to global health was the emergence of profound 
antigenic changes in the circulating H3N2 flu viruses – there 
was a new strain emerging around the time I came to SGS 
and in my second year with the company many of our own 
staff became infected. The emergence of this novel strain of 
H3N2 was a serendipitous opportunity, as it was one of the 
newly emergent, non-hemagglutinating strains. We isolated 
the new strain from a pediatric patient (the son of a staff 
member!) – a great success in itself as this proved to be a very 
“clean” example of the infection, without concomitant disease 
or sequelae (later, adverse events) at follow-up. 

H3N2 strains were evading some flu surveillance methods 
at that time, such as hemagglutination inhibition testing, for 
the very reason that they were non-hemagglutinating. They 
just weren’t showing up on the radar and vaccine programs 
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were overlooking them, leading to sub-optimal protection 
programs. It was rewarding to have the opportunity to 
develop a new challenge agent to help such programs protect 
communities by testing against the new “bad boy” in the 
playground. My plan was to make a stronger, hotter virus 
that was as close to wild type as possible to emulate what was 
going on in the field. Many challenge agents are attenuated 
or weaker than those you see in the real world, and this isn’t 
perfect because it can lead to false readings of efficacy and 
provide less information on how the candidate will actually 
perform when it leaves the clinical trial unit.

The development of a challenge agent is not a well-trodden 
path. Every time one is manufactured, it’s a case-by-case 
scenario from a regulatory point of view. In some ways, 
you don’t require the same level of proof of safety as you 
would for a vaccine, which may be used in all age ranges and 
immunity levels within a community, in very large numbers. 
With a challenge agent, you are using a controlled, screened 
population. On average, it takes two to three years to develop 
a new challenge agent, but I firmly believe it is beholden 
upon the industry to find more rapid, and safe but effective, 
methods of manufacturing if we’re going to keep up with 
the changes in circulating viruses. I don’t believe it is the 
way forward to continue to use older, non-drifted viruses 
in challenge studies – the more you can stay relevant to 
predominant circulating viruses, the more likely you are to 
see your results repeated in the field. 

To create a challenge agent, you need original virus, isolated 
from a “case” patient and you must run tests on that individual 
to ensure they aren’t suffering from other diseases that may 
cloud the issue of disease progression and outcomes. You must 
continue testing your virus throughout development to ensure 

“Producing a virus 
that exactly matched 
the original genomic 
sequences of the 
source or seed virus 
from the case patient 
was a very proud 
moment.”
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you’re not introducing anything unintended, such as other 
viruses or bacteria. The final product is tested using deep 
sequencing to identify any signs of potential contamination. 
Then you move on to animal testing to see if the agent causes 
a typical disease and sheds enough virus to make measuring 
the course of infection viable. The aim is to produce an 
extremely pure, refined virus with a typical disease profile.

For the SGS influenza agent, A/Belgium/4217/2015 
[H3N2], we performed the manufacturing (in eggs), jumped 
through all the hoops and hurdles, such as adventitious 
testing with long incubation periods to exclude slow growing 
contaminants, and also found a good neutralizing antibody 
to enable us to block the H3N2 before seeding not cell 
lines – this work was all to show that the only infectious 
agent present in the challenge stock was a pure suspension 
of A/Belgium H3N2. With the help of our partners and 
of regulators, we managed to go from a community isolate 
through to release of a licensed agent, including first-in-
human testing, in 12–18 months, which I consider quite an 
achievement. 

But whenever you try to create something new, there 
will always be setbacks – I found there were more things 
to consider than I could ever have dreamt of when I first 
began the project. For example, we only did one round of 
amplification in chicken eggs, but we had three different egg 
suppliers as we were struggling to grow the virus to a high 
enough level or titer. Every day had its own hurdle and we had 
to find ways to try and accelerate the process. I could never 
have juggled everything without my project manager – it’s 
simply not possible for one person to find the time to do the 
science, business development and coordinate manufacture! 

We’ve learned a lot from the project about developing 
challenge agents; and though I wouldn’t say it gets easier 
each time, there are certainly fewer surprises!

Creating the next generation

Producing a virus that exactly matched the original genomic 
sequences of the source or seed virus from the case patient was 
a very proud moment. We also saw 100 percent infection rates 
in the ferret population and up to a 100 percent attack rate 
in our first-in-human studies. These weren’t exactly “eureka” 
moments in the grand scheme of drug development, but 
our hard work had clearly paid off – and we knew that A/
Belgium could be very useful for vaccine manufacturers. 
Sometimes, you just have to have faith in your understanding 
of the science and make an educated guess when there are no 
established pathways or guidelines. It’s amazing when your 
instincts turn out to be correct.

I believe our H3N2 virus represents a new generation of 
challenge agents. It’s one of the currently circulating and 
predominating non-hemagglutinating H3N2s and, as far as 
I’m aware, nobody else has a representative of that particular 
strain. The H3N2 strain has dominated for several seasons, 
causing high death rates in the elderly as well as high rates of 
hospitalization.  When we consider that our current vaccines 
are failing because of hemagglutinin antigen changes in the 
H3N2s, our achievement seems even more significant.

Our virus appears to be 100 percent wild-type; we haven’t 
been able to detect any mutational changes thus far by 
next-generation sequencing, and the very high attack and 
symptoms rates we see with this virus are consistent with 
retaining that wild-type genotype. By maintaining the virus’s 
relevance to circulating strains and preserving its wild-type 
nature, we have created a very powerful tool for both clinical 
trials and academic research. We are now working with a 
number of people, including a group at Imperial College 
London, to look at how H3N2s differ from other strains in 
term of pathogenesis. It’s important that we work to further 
understand influenza, as well as treating it.

I’m sure I could pontificate for a long while on the benefits 
of better challenge agents and the ways they can enhance 
clinical trials, but, in short, good challenge agents allow 
drug and vaccine developers to make quick decisions about 
the viability of their products, preventing them from going 
down very expensive cul-de-sacs – and that’s beneficial 
to the pharma industry as a whole. There have been late-
phase failures that have absorbed vast amounts of money 
(hundreds of millions of dollars). Our challenge agent gives 
you a chance to stop and ask, “Is what we’re doing even 
working?” It has a very high negative predictive value, so 
if your approach doesn’t work in a challenge model within 
an optimized environment, then it most likely won’t work 
in the field. 

So far, feedback from the industry has been very positive. 
I haven’t been on the road showcasing what we’ve created 
as much as I’d like, as my role is more within the unit and 
developing the portfolio of novel, hopefully improved agents, 
but this challenge agent is currently the apple of my eye! 
My competitors have also been very supportive and I’ve had 
some really nice comments from other scientists. The FDA 
and EMA have also really come on board in supporting such 
endeavors. These models are really starting to pay dividends, 
and it’s a very bright time for challenge agents and influenza 
vaccine development. It’s a privilege to be part of this field.

Adrian Wildfire is Project Director of the SGS Clinical 
Research Human Challenge Unit.
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L O O K I N G 
T O  A  N E W 
R E A L I T Y 

Digital twins can have a big impact on pharma 
lab and facility design by allowing concepts to 
be rapidly created – and viewed in virtual and 
mixed reality.

With Nicolas Vertommen 

What inspired you to create HakoBio?

In a previous life, my business partner (Matthieu Egloff) and 
I spent a decade working in the biopharma industry where our 
responsibilities involved product management for bioreactors. 
We realized there were no simple tools available to help us model 
production processes. Before implementing these bioreactors, 
our customers always had the same questions: “What will be the 
footprint of this technology be? How will it fit my processes? How 
will it fit in into my cleanroom?”

Our only tool to simulate the integration of bioreactors that cost 
hundreds of thousands of euros was a PowerPoint presentation. It’s the 
virtual equivalent of a pen and paper! As an alternative, we resorted to 
complex engineering tools that weren’t accessible to everyone, as they 
required training and specialized skills. In the consumer market, on 
the other hand, if you buy a bathroom, a kitchen, or a house, you can 
easily download an app that allows you to create a conceptual design 
of how your space will look in just a few simple clicks.

We saw this as a clear gap and we wanted to come up with 
something very simple and intuitive that allows you to design your 
bioproduction space in just a few clicks. At the same time, the 
industry was shifting towards single use and local production, and 
there were also multiple initiatives around industry 4.0 and digital 
transformation. Although people are talking more and more 
about digitalization, the Internet of Things, connected devices 
and big data – when you actually look at the market, people don’t 
really understand what these things mean for their business, or 
how to best leverage them. 

The industry now has multiple tools available that are generating 
data, but the data is not being exploited. In too many cases, data 
is captured, put into a nice-looking table, and that is the end 
of its journey. So we also wanted to empower users to design, 
operate and exploit the “digital twin” of their factory floor or their 

production process and really get the most from their data. And 
so HakoBio was born…

How does the platform work?

We use two technologies that we really love – virtual and mixed 
reality (VR and MR). VR is a digital immersive experience that 
allows you to enter a design or room that is being simulated by 
a computer, and we have combined VR with motion-capture 
technology to enable users to interact with a computer-simulated 
version of their existing facility, or to create and interact with a brand 
new one they hope to build. MR is a bit different – it allows you to 
create a holographic version of an item that you can then superimpose 
on to a real space through the use of a specific device (i.e., Microsoft 
Hololens). This is especially useful for applications like maintenance 
of equipment – it allows you to look at your device using AR and 
see data, run simulations, show your employees how to maintain 
the equipment, and so on. Using VR and MR allows us to create a 
whole new experience for our users so that they can plan new spaces 
and equipment, and also get the most out of their existing set up.  

Ultimately, we aim to create a link between humans, data and 
equipment in the lab. We want to partner with the industry to 
bring about digital transformation, and we’re working alongside 
organizations to understand their needs and challenges, and adapt 
our technology to meet them. We want to impact every step of the 
production chain from process planning to operations, training, 

#2
THE COMPANY:

 
OUAT! is a digital experiences company, with a focus on 

creative digital platforms, including 3D modeling and 
virtual/augmented reality. Their aim is to partner with 

life science companies to aid digital transformation.

THE INNOVATION:

HakoBio is a simple web application that allows 
users to create and simulate production processes, 

and then immerse themselves in their creations using 
virtual and mixed reality. Users have access to an 

array of technologies modeled in 3D. Through the 
integration of third-party technologies, the platform 
can also be used for different applications, impacting 

the entire production chain, ranging from process 
planning, to cost and flow simulations, training, 

monitoring and maintenance.
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monitoring and maintenance.
The heart of the platform allows users to create conceptual 

designs of their facility or their process. Equipment suppliers can 
use it to help their customer create an end-to-end solution, and to 
visualize a finished project. We also have add-ons, many of which 
we’re still developing, to help improve operations, training and 
maintenance. For example, we are developing an application that 
will simulate airflow in 3D using air inlet and outlet data. Many 
of these add-ons have been already developed by our partners; we 
don’t want to spend too much time developing from scratch if we 
can integrate existing applications! For example, we have worked 
with a company that has developed sensors to put on cleanrooms 
that capture data such as temperature, pressure and humidity – we 
want to integrate this kind of innovative tool with our technology 
so that you can create a digital copy of that information within 
the app and better understand and exploit it.

In terms of training, you can assign questions and multimedia 
to different pieces of equipment within a virtual or augmented 
room, which allows you to train users in a very interactive way. 
You can test not only their understanding of SOPs, but also their 
practical know-how. Using motion capture, users can perform 
simple actions, like turning on the bioreactor, and you can assess 
their performance.

What client examples can you give? 

Our work with Pall Biotech is a nice case study for us, because 
it shows our capability to deploy the platform on a global scale; 
they have over 500 users in Asia, US and Europe. We are now 
working with Pall to add additional applications to fully enable 
this digital transformation.

Sanofi have also been using our technology for the conceptual 
design of a new facility, and they are looking at how else we can 
help them with their digital transformation. We’re also working 
with the UK’s Cell and Gene Therapy Catapult, an independent 
center of excellence to advance the growth of the UK cell and 
gene therapy industry. VR tools like HakoBio are used to help 
decide on equipment positioning and mapping of utility supplies 
to ensure their availability for equipment operation within 
a large-scale GMP manufacturing center, helping to address 
manufacturing challenges.

What has the response been like?

It’s been great – with VR and MR, you always have the “wow” 
effect when people see it for the first time. When you’re proposing 
something so different, people see you as an innovator and I think it 
really inspires people to think of all the possible applications of this 
kind of technology. We already have many users, and with every new 
one comes new ideas on how we could use our platform differently. 

Of course, with anything new there are always challenges. 
Scientists love to see proof and data before they take a leap with 
a new technology. We just needed to convince them. And we did. 
With a solid track record, advocates and an increasing number 
of users, we have definitely validated the need of the industry to 
adopt digital transformation strategies!

Why do you think this particular innovation 
has captured the imagination of our readers?

Our use of VR and MR definitely changed the game and generated 
a lot of interest, liberating people’s imagination by offering a new 
approach to simplify their daily work. But it’s more than that: 
our tool gives power back to the users. We believe in the power 
of computers and big data, but we also believe that the digital 
revolution must be human-led to succeed. We want to create the 
missing links between data, machines and humans – and we’re 
always looking for ways to improve. If there are readers of The 
Medicine Maker out there who develop solutions for industry that 
affect the areas we’re working on, we’d love to hear from them.

Nicolas Vertommen is Co-Founder and CEO of HakoBio at 
OUAT!, Belgium.
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B O O S T I N G 
M A B 
M A N U F A C T U R E

mAbs are an important growth area for 
the biopharma industry – so we need more 
effective purification technologies.  

With David Westman

Protein A resins are already advanced  
– why is it important to continue to innovate?

Monoclonal antibodies (mAbs) continue to be the largest and 
fastest growing class of biotherapeutics, so ensuring continued 
efficient process development and good manufacturability 
is important. Protein A resin, with its high specificity and 
affinity for the Fc region of antibodies, enable a plug-and-play 
approach where up to 99 percent purity can be achieved in one, 
almost generic, purification step. It’s relatively easy and cost 
effective to set up a purification platform that can accelerate 
process development and enable fast turnover of mAb projects.

The bioindustry has seen a more than a 100-fold increase in the 
productivity of cells in the upstream part of the biomanufacturing 
process, which means downstream purification technology must 
continue to evolve and meet these productivity gains. During 
the last few years, the protein A chromatography resin step has 
started to become a rate-limiting step in many processes; if the 
efficiency of protein A resin is determining the efficiency of 
the entire manufacturing facility, it’s important to continue to 
innovate. And I think there is still room for improvement. For 
example, one key concern for both regulatory agencies as well as 
the biopharma industry is bioburden control. The protein A step 
is loaded with all the cell culture nutrients cells are grown in, 
which makes the load fraction coming onto the protein A resins 
highly likely to promote bacterial growth. In addition, as protein 
A resins have historically been less chemically resistant to sodium 
hydroxide, the most commonly used cleaning and sanitization 
agent, there is an elevated risk for microbial contamination. Such 
issues can be fixed with new technologies.

How did the development project for 
MabSelect PrismA come about? 

We knew from speaking to biopharmaceutical producers working 
with mAb purification that increased binding capacity and increased 
productivity of the protein A step were highly desirable. We 
gathered a lot of feedback from biopharmaceutical producers before 
starting the project, and we realized there was increasing focus on 
bioburden control. Regulatory agencies have started to ask more 
questions about the sources of bioburden, and what manufacturers 
are doing to control them; the cost can be significant – from tens 
of thousands of dollars for QA investigations, to several million if 
chromatography resins or drug batches need to be scrapped. To 
address these issues, we gave our R&D scientists the challenging 
task of developing a protein A resin with both higher capacity and 
increased alkaline stability, which would improve bioburden control 
and process economy in mAb processing.

How did the team meet this challenge?

To increase alkaline stability, our researchers started from the 
alkaline stabilized and engineered protein A ligands used in our 
MabSelect SuRe and MabSelect SuRe LX resins. They further 
engineered the ligand by substituting alkaline sensitive amino 
acids for more stable ones and then evaluating the outcome. 
However, we soon realized there could be almost an infinite 
number of combinations and variants. Instead, we turned to 
directed evolution, and developed a high-throughput screening 
assay. Several libraries were made with gene variant synthesis, 
where key positions were randomly substituted from a subset 

T H E  C O M P A N Y :

GE Healthcare Life Sciences provides 
bioprocessing solutions for the development and 

manufacture of biotherapeutics and vaccines. The 
company aims to help customers increase speed to 
market, while reducing costs and improving drug 

manufacturing performance. 

T H E  I N N O V A T I O N :

MabSelect PrismA is a protein A chromatography 
resin with enhanced alkaline stability, making it 

compatible with sodium hydroxide solutions, and 
increased binding capacity. According to GE, 

the resin can help mAb producers improve their 
purification capacity by up to 40 percent.
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of amino acids. The gene libraries were then transformed into 
E. coli and we screened clones with unique sequences. All 
substitutions that had a positive impact on the stability were saved 
and combined with other substitutions. The best combinations 
were then cultivated on a larger scale to achieve more protein and 
verify the final application. In total, we created and evaluated 
more than 400 variants of the protein A ligand.

At the same time, efforts were made to increase the binding 
capacity of the resin. The number of binding domains of the protein 
A ligand were engineered, as well as the ligand density on the 
resin. The team experienced limitations in the existing available 
resin base matrices, so a decision was made to develop a new base 
matrix, optimized for the new protein A ligand. Both the protein 
A ligand and resin base matrix were then co-developed to find an 
optimal balance between binding capacity, alkaline stability and 
pressure flow properties to get the highest productivity. All in all, 
more than 240 base matrix variants were evaluated for optimized 
performance in combination with the new ligand.

It was a lengthy process and there were plenty of challenges along 
the way, but when we finally realized the design worked, and we 
could achieve the desired goals of the prototypes, we knew we had 
something the industry would be excited about. The development 
project included more than 50 people, lasted almost three years 
and resulted in a new ligand, a new base matrix and setting up 
MabSelect PrismA protein A ligand production in the Uppsala 
facility located in Sweden.

What makes the product so important?

Monoclonal antibodies will continue to be the most important 
class of biotherapeutics for the foreseeable future, but we are also 
seeing an increased number of bispecific antibody variants and 
antibody drug conjugates. Many of these have the Fc region intact, 
which makes protein A resins an attractive technology for capture. 

With MabSelect PrismA, the improved binding capacity allows 
biomanufacturers to deliver more mass throughput in their existing 
equipment and facilities, opening a bigger window of operation for 
prepacked columns. Today, the largest ReadyToProcess column we 
have can harvest and purify a high-titer 2,000 L bioreactor – that’s 
something we couldn’t do with the previous generation of resins in 
the portfolio. As you start to increase capacity and thereby shrink 
the size of columns in operations, you also get a lot of secondary 
effects, such as smaller buffer tanks and lower consumption of 
buffer, which can keep plant efficiency high.

The increased alkaline stability also means a protein A resin can, 
for the first time, use the same efficient sodium hydroxide solutions 
as other chromatography techniques, such as ion exchange, 
multimodal and hydrophobic interaction chromatography, which 
makes cleaning and sanitization more efficient, and improves 
process robustness.

How have customers reacted?

A number of biopharmaceutical producers have evaluated samples 
and, so far, the results reflect the data the GE R&D teams have 
seen – in some cases, much better than anticipated. Some report 
they would use the improved binding capacity to improve mass 
throughput of target mAbs from existing equipment, while others 
said they would use the improved capacity to shorten process time. 
We have also heard evaluators express interest in using the improved 
alkaline stability to clean and sanitize columns more efficiently.

How would you like to see protein A resins 
improve in the future?

With an increase in diversification of antibody structures, protein 
A will have to adapt to new target molecules. There is potential 
for protein A to be offered in several tailored versions based on 
antibody structure or other types of ligands that address a bigger 
portion of the non-Fc region containing antibody library. During 
the development of this product, we gained a lot of knowledge on 
how to engineer affinity ligands to achieve different characteristics 
– and through close collaboration between suppliers and end-users, 
new solutions can be developed.

The enhanced alkaline stability properties of MabSelect 
PrismA protein A ligand has the potential to be used on other 
chromatography platforms – and I predict there are applications 
where other chromatography base matrices can be used as 
anchors for the MabSelect PrismA ligand to reach specific 
purification objectives.

David Westman is Product Marketing Manager, BioProcess 
Chromatography Resins, at GE Healthcare Life Sciences, Sweden.
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Although many new treatment modalities 
are emerging, monoclonal antibodies (mAbs) 
remain dominant in late development 
pipelines. Batch processing is the main 
method of mAb manufacture today, but 
as the mAb molecule is highly conserved in 
terms of how it is expressed and purified, 
it lends itself well to industrialization. In 
other words, mAb molecules are perfect 
candidates for continuous bioprocessing, 
where there are real opportunities 
to improve efficiency, speed and cost 
reduction. After all, it is no longer sufficient 
to have a biomolecule that simply works 
– or a bioprocess that focuses only on 
meeting existing demand, no matter the 
cost. Manufacturers are being pressured 
by governments and payers to lower drug 
costs. At the same time, there is increasing 
competition from biosimilars. 

To bring down costs, the mAb factory 
of the future will need to have a smaller 
footprint and lower cost infrastructure. It 
must also be much more efficient in terms 
of how it produces drug product. Achieving 
all of these goals requires a rethink of the 
bioprocess itself, including how the molecule 
is manufactured in terms of system – 
stainless steel, single use, or a combination of 
both – how the plant is controlled through 
software and automation systems, and how 
analytics can reduce the burden of quality 
control testing. Many different fields are 
coming together now – and industry 4.0 
is a big buzz word – but one of our main 
areas of focus is on improving the process. 

Traditional batch manufacture is notoriously 
inflexible. The mAb manufacturing industry 
needs a process that can meet the demands 
of today, while being flexible enough 
to meet the demands of the future, as 
new markets open up. There is a natural 
evolution taking place in the industry as 
companies strive for next-generation 
bioprocessing – and in many cases it leads to  
continuous bioprocessing.

Stepwise evolution
The first step in this bioprocess evolution 
is process intensification – where individual 
unit operations are brought up to the 
best possible performance in the lowest 
footprint. Right now, there is a lot of work 
taking place in the industry around perfusion 
technologies for bioreactors, either during 
the seed train or at the production scale 
to maximize product titer at the time of 
harvest, or to perform a continuous harvest 
that results in more product over more 
days – essentially by running the bioreactor 
in a continuous mode. There is also a lot 
of focus on the capture step, with some 
companies looking at fixed bed technology 
for protein A. At Merck, we are using a 
membrane technology that incorporates 
protein A, allowing more rapid processing 
and higher flow rates. There are also other 
effective technologies, such as multi-column 
chromatography systems, which involve 
several smaller columns that allow for higher 
productivity of the resin through higher flow 
rates and cycling of the columns.

After process intensification, the individual 
unit operations must be connected. Right 
now, drug product is pooled between each 
unit operation. Ideally, the industry wants 
to reach the point where product flows 
continuously. Performing cation exchange, 
anion exchange, virus filtration, and even 
virus inactivation in continuous flow through 
mode, for example, would significantly 
reduce resin requirements and save a lot of 
time and floor space. The final step – which 
I think everyone in the industry is looking 
forward to – is a fully continuous process, 

incorporating a perfusion bioreactor, or 
the expression of the product, as well as 
a downstream process where each unit 
operation flows directly into the next in the 
chain. Such levels of integration are beyond 
what anyone can provide right now, and 
before we get there, we need innovation in 
analytics, software and control schemes. We 
really need to understand how processes 
will operate and be controlled when in fully 
continuous mode. 

It’s early days but progress is rapid. In the 
small molecule world, there has already 
been a huge drive towards continuous 
processing, which is leading to innovation 
in regulatory processes. Many regulatory 
questions around continuous manufacture 
will likely be resolved by the time the 
industry is truly ready to adopt continuous 
bioprocessing. Indeed, much of the work 
we’re doing focuses on answering key 
regulatory questions around process 
validation – particularly, viral clearance and 
validation of viral clearance in a continuous 
and connected process. And regulators are 
very supportive of our activities in this area.

Modeling success
As the move towards connected and 
continuous processing continues, more 
process models are coming to market. We 
have been working with Biopharm Services 

Intensify, Connect, 
and Continue
Thanks to the emergence of 
intensified and connected 
processes, the path to  
continuous biopharma 
manufacturing is open... 

By Michael Felo

“There is a natural 
evolution taking 

place in the industry 
as companies strive 
for next-generation 

bioprocessing.”



and using their BioSolve tool – a process 
modeling tool that can holistically examine 
a full process and the facility around it to 
understand what the major cost drivers are. 
We have created models for connected 
and continuous processes that allow us 
to test our technologies and obtain hard 
data about how they will affect the full 
process. We then focus on the technologies 
that give the greatest returns in terms of 
process efficiency and cost reduction for 
our customers. Our process models can 
also be used to assess the impact of changes 
or new technologies on a process, as well 
as overall running costs. 

If you look at the overall cost of 
manufacturing a mAb, the contribution 
that a company like Merck makes is through 
the cost of consumables, such as cell culture 
media, filters and single-use components 
– roughly 7–12 percent of the overall cost 
of the manufacturing process. However, 
we really want to understand how our 
technology impacts the other 88 percent 
of manufacturing costs. For example, using 
single-use systems can eliminate steam-in-
place, which saves having to install a boiler, 
and lowers the overall cost of the facility. It’s 
really important for us to understand the 
value that our technology delivers in terms 
of process costs – and we are busy collecting 
data to support our mission. 

We have already intensified downstream 

unit operations through the introduction 
of membrane adsorbers, flow-through 
aggregate removers and the cation exchange 
step, and if we connect the processes 
we also see higher value overall. At the 
beginning of June, I gave a webinar on this 
topic where I revealed some well validated 
proof points. You can watch the recorded 
on-demand webinar here: http://www.
merckmillipore.com/nextgenseries.

Why continuous matters
The importance of continuous bioprocessing 
has been recognized by the BioPhorum 
Operations Group (BPOG), which released 
its Biomanufacturing Technology Road Map 
last year. The road map represents a true 
concerted effort from the industry as a 
whole – both suppliers and manufacturers 
– to identify a future process that can help 
achieve the important cost and efficiency 
goals of manufacturers. To create the road 
map, the consortium examined expected 
market trends for the next 5–10 years, 
and then asked how the industry would 
subsequently need to adapt its manufacturing 
processes. They put together a series of 
process scenarios, including small-scale 
clinical production, large-scale production, 
retrofitting existing facilities to use intensified 
and connected types of technologies, and a 
fully continuous process. For each scenario, 
they outlined what types of solutions would 

be required, the product demand, and 
upstream process volumes. The road map 
has put vendors in a position where they 
are being asked to produce specific new 
technologies that really push the envelope 
in terms of what’s achievable, rather than 
trying to guess what we should do next as 
a supplier. At Merck, we are producing our 
own roadmaps around technologies and 
products that we know we will need to 
provide to the industry in the next 5–10 
years, so that the industry can truly enhance 
its processes. 

The next few years will be really 
exciting. There is a huge drive in the 
industry to collaborate in the field and a 
lot of the key technologies are close to the 
implementation phase. Next-generation 
bioprocesses involving intensif ied, 
connected and continuous processes will 
optimize manufacturing and bring down 
costs, and allow companies to provide 
more products to more patients around 
the world. For me, this isn’t just about hope 
or aspiration, but a moral imperative that 
governs what we need to achieve as an 
industry to cure disease.

Michael Felo is Director, Downstream 
Process Integration, Next Generation 
Processing at Merck. The life science 
business of Merck operates as 
MilliporeSigma in the US and Canada.



CELEBRATING 
THREE YEARS  
OF HUMANITY  
IN SCIENCE

2015

Peter Seeberger & Andreas Seidel-
Morgenstern, Directors at two 

collaborating Max Planck institutes 
in Germany, developed an innovative 

process to manufacture the most effective 
drugs to treat malaria from plant waste 

material, air and light.

2016

Waseem Asghar, Assistant Professor  
at Florida Atlantic University,  

developed flexible sensors for the rapid 
and cost-effective diagnosis of HIV – and 

other infectious diseases – in point-of-
care settings.

2017

Richard Jähnke, Global Pharma 
Health Fund (GPHF), developed and 

continuously improved GPHF Minilab 
– a “lab in a suitcase,” enabling resource 

poor countries to rapidly identify 
substandard and falsified medicines.

  In partnership with

Nominations will open soon for the 2018/2019 Humanity in Science Award

www.humanityinscience.com

The Humanity 
in Science Award 

recognizes and rewards 
scientific breakthroughs  
that aim to have a real  
impact on humankind’s 

health and wellbeing.

http://tmm.txp.to/0618/his?pdf
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It is well known that single-use systems 
provide a variety of benefits to drug 
manufacturers, but the growth of single-
use brings to mind the environmental 
impact that comes with this trend. 
Globally, we estimate that 30,000 tons 
of biopharma single-use products are 
disposed to landfill or incineration 
every year. Single-use systems are made 
primarily of plastic, and I think most 
people agree that plastic consumption 
should be reduced and recycling increased. 
In fact, the plastic used in single-use 
technologies is of excellent quality because 
it has limited or no additives. 

In my role at Merck (Global Manager 
of Customer Sustainability Solutions for 
Merck’s Corporate Responsibility Team), 
I have been working to find innovative 
solutions to dispose of single-use plastic 
since 2013. The obvious solution was to 
recycle the plastic, but that isn’t quite as 
simple as it sounds.

Separation syndrome
The early 2000s were a good time 
for recycling because plastic was very 
profitable. Everyone was predicting that 
oil prices would continue to rise and given 
that plastic is made from oil, there was a 
huge focus on recycling. When we hit 
the economic crisis of 2008, however, oil 
prices did not reach the expected levels 
and many recycling companies went out 
of business. The market collapsed. 

The reality is that recycling is really not 
easy right now, especially in biopharma. 

Obviously we are not a waste management 
company so doing it ourselves was out of the 
question! We realized that we needed to 
partner with a waste management company 
to help solve the problem. However, most 
recycling companies can’t financially 
survive by just recycling biopharma waste. 
Recycled plastic is considered a commodity 
and traded on the open market. For a 
recycling business model to be successful, 
it is critical to have a clean, homogeneous 
shredded plastic at the end of the recycling 
process that can be sold for a profit. 
Unfortunately, biopharma waste contains 
products made from many different types of 
plastic and other materials that are difficult 
to separate in the current infrastructure. 
Without separation, the value of the plastic 
shred goes down and options to resell the 
material disappear. 

Through perseverance, we managed 
to find a recycling partner that was 
willing to help, but then we started to 
hit more hurdles. Biopharma companies 
use single-use systems from dozens of 
different vendors. If we wanted them 
to recycle Merck-only components, the 
customer would need to separate the 
different products after use. Clearly, 
this would have been a huge burden for 
biopharma companies. If we were serious 
about making a difference, there was only 
one thing for us to do: accept all plastic, 
whether it came from a Merck product or 
a competitor. Shifting our perspective to 
solve the disposal challenges for the whole 
biopharma manufacturing industry was a 
huge step for the company.

But it did not solve the separation 
problem entirely, as our pilot partner 
would only recycle nonhazardous waste. 
In addition, the process required manual 
disassembly and separation of the plastic 
from the rest of the materials. Tubing 
needed to be cut from bioreactor bags, 
filters had to be dismantled by hand… 
everything needed to be sorted and 
shredded in a multi-step process. 

Our pilot project ran for about four 

months with a small handful of customers, 
and when we looked at all the plastic we 
had gathered that could be recycled and 
sold, it really didn’t amount to much. 
Our recycling partner would need to 
increase their charges to make the business 
sustainable. It seemed like the recycling 
industry could not meet the needs  
of biopharma. 

We had reached a wall. To move ahead, 
we needed a new solution and a sustainable 
business model. Our pilot program showed 
that the costs of the recycling program 
outweighed the benefits, but at the same 
time customers were still interested in 
finding a solution that would meet waste 
diversion and recycling goals. It was time 
to go back to the waste industry to see if 
there were any new technologies that we 
could evaluate. We were at a crossroads of 
either being a perpetual pilot program or 
ending entirely. 

From Single-Use 
to Re-Use
Even plastic used for 
biopharma manufacturing 
can be recycled, if we put our 
minds to it.  
 
By Jacqueline Ignacio 



Adopting a new perspective
Ultimately, the breakthrough came with 
more research. We performed another 
thorough search for recyclers, looking for 
capabilities that we may have originally 
missed. Amazingly, we found a company 
called Triumvirate Environmental, who 
were willing to partner with us. They were 
interested in biopharma’s single-use plastic 
because it was perfect for manufacturing 
an industrial grade plastic lumber. They 
had a system that could sterilize and 
process the biohazardous material and 
the non-hazardous plastic into a 
new product, all under 
one roof. A rigorous 
investigation into 
their systems proved 
they could do as 
they claimed and, 
ultimately, provide 
a way to deal with 
a challenging waste 
stream and keep the 
recycling business viable.

Of course, there’s always 
a catch. Initially we couldn’t roll the 
program out worldwide. To create a 
worldwide program, we would need to 
supplement Triumvirate’s East Coast 
focus. Fortunately, there are some big bio 
hubs situated on the East Coast so we 
have been able to address a large portion 
of the waste. Additionally, this type of 
initiative is very new for the biopharma 
industry, which has led to interesting 
discussions, but it has seen great uptake. 
Many companies are interested in starting 
recycling programs at their sites, but 
struggle with the challenges. However, 
the benefits do outweigh the initial costs 
of putting a program in place. Costs are 
always a consideration but thankfully, 
Triumvirate has been able to manage them 
so that they are comparable to incineration. 
In fact, we’ve actually seen cost reduction 
with a few of the participants as the 
program offers an almost single-stream 
solution and takes away the need to 

autoclave waste on site. 
Now, we are looking at how we expand 

our work with Triumvirate, while still 
maintaining the business. A key component 
of any recycling system is to make sure that 
the recycled plastic product has a robust 
and enduring market. Triumvirate has 
been evolving and refining their process so 
that they can increase the type of products 
available. For example, they can now 
manufacture a utility grade plastic pallet 
along with different grades of molded 

plastic parts used for the 
landscape, construction 

and transportation 
industries. Closing 
the recycling loop is 
a continual process, 
but key to the 
program’s success.

The pollution 
solution

For me, one of the key 
lessons from our program 

is that partnerships and a 
sustainable business model are 

key to making single-use recycling 
programs successful. The work to get to 
where we are today has been challenging 
but also rewarding – especially when 
you are working with truly innovative 
companies who are determined to find 
solutions to a difficult problem. 

The moral of this story is that we can all 
do something to help the environment – 
whether you’re a biopharma manufacturer 
or a vendor. Plastic pollution is an immense 
and ever-growing problem that will take 
many different solutions to resolve. Single-
use has been a challenging waste stream to 
tackle and I hope that the work we have 
done will inspire others to improve upon 
what we do tomorrow, not only in single-
use but other waste streams as well.

Jacqueline Ignacio is Global Manager, 
Customer Sustainability Solutions, 
Corporate Responsibility, at Merck.

Biopharma 
Recycling: 
Round Peg; 
Square Hole

Biopharma recycling is faced with 
three distinct challenges:

• Mixed components: products 
are made from many types of 
materials; different types of 
plastics and membranes, metals 
and connectors.

• Recycling infrastructure: mixed 
materials challenge current 
technologies; the commodities 
market relies on the price of 
plastic; traceability is almost 
impossible; transportation is 
always an issue.

• Tons of waste: from participants 
in the program, it is estimated 
that single-use products account 
for 14-20,000 lbs per month. 
This can be up to 50 percent of 
the solid waste weight for a site 
and translates to 80-120 tons 
per year.

Top Tips 
• Recycling can be challenging 

for the biopharma industry, but 
if you persevere you can find 
innovative solutions. 

• Partnerships and a sustainable 
business model are key to 
making single-use recycling 
programs successful. 

• A critical component of any 
recycling system is to ensure 
that the recycled plastic  
product has a robust and 
enduring market.

• Finding solutions to 
challenging waste streams 
opens up new avenues for  
the development of  
alternative technologies.

www.themedicinemaker.com



“The serialization 
solution you choose 

should not be a one-
time, single-use 

drop-in.”

There is less than a year left to go until 
the February 2019 enactment of the 
EU’s Falsified Medicines Directive, a 
regulation that, amongst other mandates, 
necessitates the printing of unique product 
identification codes on all prescription 
units of sale and homogenous cases. EU 
countries that already have their own 
form of serialization or tracking in place 
(Belgium, Italy and Greece) have until 
2025 to harmonize their approaches 
with the new EU system, but all other 
EU countries must comply with the 
2019 deadline. The UK, despite Brexit, 
is also expected to keep in line with the 
requirements. For the US, it’s even tighter 
– serialization requirements for products 
under the Drug Supply Chain Security 
Act come into force in November 2018. 
The final stretch is well and truly here. 

A c lea r  s t r ateg y  for  pha rma 
companies tack l ing compl iance 
(particularly late movers) has been to 
partner with contract manufacturing 
organizations (CMOs) or contract 
packaging organizations (CPOs), as 
it lessens the pain of rolling out their 
own solutions. In many cases, CMOs 
and CPOs have been quick to assess 
and adopt serialization solutions and to 
promote their capabilities to potential 
new customers – and it goes without 
saying that those with solutions that go 
beyond basic requirements are in the 
driving seat. Rolling out a serialization 
solution is complicated for any pharma 
organization, but the complexities are far 
more tangled for contract organizations, 
who need to report to brand owners with 

different standards, expectations and 
requirements. As such, scalability and 
flexibility are essential because solutions 
must be configurable. 

Baseline serialization solutions can 
typically be implemented in a few 
months, but it takes a bit longer if you 
want a solution that goes beyond short-
term compliance needs. It’s crucial to 
bear in mind that serialization is not just 
about compliance – it can also offer other 
business benefits: data can be used for 
production improvements and personnel 
allocation, for example.

Look ahead
In the US, serialization was initially 
due to be required by November 2017, 
but implementation was postponed 
for a year, giving those spearheading 
initiatives the opportunity to reassess 
their overall strategy. For instance, 
companies that had been rushing toward 
compliance via the most basic, expedient 

routes possible suddenly had time for 
some honest soul-searching. 

With just over half a year to go until 
FMD, companies in Europe are at the 
last call for their own self-reflection. 
The biggest question to ask is, does the 
chosen solution represent a marriage 
of convenience, or a truly happy one? 
The most common flaw with many 
serialization solutions currently being 
embraced is that they are inherently 
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Track & Chase
Serialization deadlines will 
shortly be upon us – but, rather 
than entering into a blind 
panic, consider the long term. 
 
By William Minaeff
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The levels of serialization.

shortsighted and, as a result, will 
be obsolete sooner rather than later. 
Remember the old adage “speed kills.” 
Rolling out a serialization solution is 
time-consuming, so you want to ensure 
you get it right the first time, rather than 
having to repeat the process a few years 
down the line. You need to think long 
term and remember that additional and 
more stringent serialization regulations 
will be phased in at some point. Turning 
again to the US as an example, the 
country’s Drug Supply Chain Security 
Act’s initial unit-level serialization 

mandate will be followed, in subsequent 
years, by other requirements  including 
compatibility with government hubs and 
a rolling set of repackagers, distributors 
and drug dispensers, culminating in full 
supply chain traceability in 2023.  

Why invest in a technology that will 
need to be replaced in five years? The 
serialization solution you choose should 
not be a one-time, single-use drop-in. 
Although time is short, you need to find 
the headspace to assess which solutions 
are scalable enough to meet rolling 
deadlines with phased-in requirements.  

Heads up!
I was working with a company that 
needed to add bundling operations on 
seven packaging lines, but encountered 
a huge problem when they realized that a 
few of the lines couldn’t be updated using 
their existing serialization solution. 
Discovering such a problem only as you 
are rolling out your solution is pretty 
disastrous. (Fortunately, the company 
was able to correct the flaw in this case, 
but it still involved costly downtime and 
the requisite validation.)

Another issue that needs to 

www.themedicinemaker.com



be considered with serialization is 
cyber-security. As we move toward 
enterprise-level serialization, solutions 
are interconnected in a way that, in the 
age of “Internet of Things” can lead 
to vulnerabilities. Today, it is all too 
easy for criminals to take the cyber-
backdoor into the networks of large 
companies and, once inside, wreak 
havoc. In May 2017, for example, the 
aptly named WannaCry ransomware 
hit a number of organizations, including 
large companies, hospitals and health 
services. Merck, Sharp & Dohme was 
also hit by the Petya cyber attack in 
2017, which cost the company $135 
million. For those pharma companies 
considering, for example, forgoing a 
previously planned transactional-only 
(Level 2) serialization system in favor of 

a more flexible enterprise-level solution 
(Level 4), the importance of proper 
encryption and virus protection cannot 
be overstated. Nor can the necessity of 
protected Cloud storage and secure data 
transmission between trading partners. 

Communication standardization is 
also an issue. Part of the FMD is based 
on the formation of the European 
Medicines Verification System (EMVS), 
a pan-European system designed so that 
medicines can be verified at the point 
of dispensing. Upon FMD enactment, 
Marketing Authorization Holders 
that commercialize drug products 
distributed in the FMD’s jurisdiction 
will be required to upload their product 
serialization data to the European 
Hub. Reporting to the European Hub 
will entail generating and managing 

serialization data compliant with 
each target market, which involves 
certification as an official OBP (On-
Boarding Partner) Gateway Provider 
– a designation that European pharma 
manufacturers would be wise to seek in 
serialization partners and vendors.

All abuzz
It’s inevitable: the vast majority of 
serialization solutions will reduce overall 
productivity. Whenever a new step 
is introduced to an extended process, 
such as pharma packaging, there will 
be some degree of slowdown. The 
important question is, to what degree? 
Many companies realize too late that 
their chosen serialization solutions 
signif icantly diminish production 
output. Unfortunately, some of them 
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Further 
Reading
What’s on the Box? 
Six track-and-trace gurus give their 
insight into the upcoming deadlines.
http://tmm.txp.to/0817/thebox

Serial Killer
Serialization is more than just 
adding a number to a box  
– data management will be the  
key challenge.
http://tmm.txp.to/0617/serialkiller

Serialization Blind Spots
With all the complications of 
serialization, it’s easy to overlook a 
few key areas…
http://tmm.txp.to/0817/blindspots

are already in too deep to mitigate 
this drop off, having installed systems 
on a multi-site, company-wide basis 
that would need to be ripped out and 
replaced, if significant speed gains are to 
be achieved. And that’s tens of millions 
of dollars in infrastructure alone – 
a cost simply not possible for many 
manufacturers. 

To avoid this pitfall, there are two 
key buzz phrases: “hardware-agnostic 
solutions” and “beyond-compliance return 
on investment.” Simply put, hardware-
agnostic solutions are less likely to 
become obsolete, and are more suited to 
making adjustments as production needs 
change or evolve. A process as intricate 
as serialization requires an outsized 
number of components to “play nice” 
with each other; these sorts of ongoing 
transactional relationships are best 
mediated by software. Beyond-compliance 
ROI alludes to ways of using the massive 
amount of data generated by serialization 
efforts to improve business practices 
(including the potential to reduce or even 
eliminate production slowdown caused by 
the system’s line incorporation). Solutions 
now exist that open up new horizons 

beyond regulatory compliance in terms of 
data analysis and machine learning tools, 
among other capabilities.

In actua l it y, the data pharma 
companies are required to gather, store 
and report to regulatory authorities 
can be valuable with the right tools. 
For example, some solutions can 
monitor overall equipment efficiency 
to pinpoint potentia l production 
bottlenecks. Associated systems track 
and predict production scenarios 
that allow companies to allocate the 
proper personnel for specific projects, 
maximizing individual strengths while 
limiting unnecessary overtime.  

Time is dwindling for pharma 
companies, CMOs and CPOs to address 
both current and emerging regulations, 
while also minimizing the impact on 
production processes and productivity. 
But don’t panic and just opt for any 
system available – you’ve got to consider 
the long term and identify solutions that 
are flexible and scalable, while still being 
as painless as possible to deploy.

William Minaeff is Senior Project 
Director for Adents.
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Coping With the Complex Clinical 
Trial Landscape… Lessons Learned 
With Valarie Higgins 
After spending more than two 
decades in the clinical trials industry, 
Valarie has learned that successful 
clinical trials are akin to an 
orchestral performance.
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Successful clinical trials are an  
orchestral performance
When I studied pharmacy at Rutgers 
University, I loved the science but I 
couldn’t see myself working in a lab 
environment. I wanted to interact with 
people and do something where I could 
apply the science in a communal setting. 
Clinical trials seemed to be a good fit.

I first started my career as a clinical trial 
monitor. At that time, clinical trials were 
very different to what they are today. Trial 
data was collected by filling NCR (carbon-
copy) forms. Monitors would travel to the 
sites to review and bring the handwritten 
data back to be entered into a data 
management system by a data entry team 
member, and then reviewed and queried 
by data managers. It could take months 
to obtain and clean just a small segment 

of clinical trial data. Randomization 
occurred by pulling drug kits off  the shelf 
in numeric order as each new patient was 
enrolled. There were no systems in place 
to enable centralized randomization, 
complex stratification, or adaptive trials 
that can impact the quantity and order in 
which kits are dispensed. In fact, running 
a global trial was nearly impossible. 
The introduction of technologies like 
EDC (electronic data capture) and IRT 
(interactive response technology) were key 
enablers of the global trial, trial efficiency, 
and the more advanced trial designs that 
we see today.

I was fortunate to work for one of the 
first companies to bring IRT technology 
to the clinical trials industry: a startup 
called Interactive Clinical Technologies 
Inc (ICTI). ICTI developed IRT for  
patient enrollment, randomization, and 
site inventory management. In 2000, 
the company was acquired by the Almac 
Group, which is where I’ve enjoyed working 
since. Almac is a contract development 
and manufacturing organization that 
provides a wide range of services, ranging 
from preclinical formulation all the way 
through to commercially-marketed 
product distribution.

Over the course of my career, I’ve 
been fortunate to witness a dramatic 
shift in the way biopharma thinks about 
its R&D activities. As a result of the 
advancements in clinical trial technologies 
and methodologies over the last 25 years, 
specialization has emerged throughout the 
industry and paved the way for contract 
vendors and partners to act as functional 
service providers for esoteric areas of clinical 
development. This dynamic can add to the 
complexity of running modern trials and 
highlights the essential need for strong 
stakeholder management and partnership 
development. Making sure everyone is 
on the same page can be one of the most 
challenging aspects of clinical trial conduct 
– especially at a time when numerous 
protocol amendments and adaptive trial 

designs are becoming commonplace. 
To further exacerbate the complexity, 
stakeholders and functional contributors 
often operate in a very fragmented fashion, 
each working in their own silo, and usually 
only with the information needed to ensure 
their section of the choir is singing in tune. 
I’ve come to appreciate the importance of 
strong leadership, project management, 
and communication by the clinical trial 
manager. To orchestrate a successful clinical 
trial, the clinical trial manager must be the 
commanding maestro of the orchestra of 
specialized vendors that they conduct.

It’s important to seize opportunities  
to broaden your perspective and pool  
of knowledge
When working for ICTI, I was a project 
manager and my job was to design and 
deliver the IRT systems. My role was that 
of a “doer” or executor, which evolved 
over time into management where I 
supported the organization’s growth. I 
became involved in leading and developing 
the project management and customer 
partnership aspects of the business 
before being offered a leadership role for 

Coping With 
the Complex 
Clinical Trial 
Landscape… 
Lessons Learned 
With Valarie 
Higgins
Valarie joined the Almac Group 
20 years ago after working as 
a clinical trial monitor. Today, 
she is President and Managing 
Director of the company’s 
Clinical Technologies business 
unit. Valarie discusses how 
clinical trials have evolved over 
the years and the key lessons 
she has learned while building 
her career in the industry. 
 
By James Strachan

“To orchestrate a 
successful clinical 
trial, the clinical 

trial manager must 
be the commanding 

maestro of the 
orchestra of 

specialized vendors 
that they conduct.”
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technical operations. Transitioning from 
the customer-facing side of the business 
to managing the extremely technical 
operations was quite daunting; I almost 
turned it down because I lacked the 
technical background! But ultimately the 
decision turned out to be one of the most 
critical decisions of my career. I gleaned 
a much broader understanding of the 
business and had a strong appreciation 
for the opportunities and challenges. I 
became better at identifying solutions 
and opportunities for improvement, 
which led to roles of increasing 
responsibi l it y. Later, 
I was promoted to 
vice president and 
t hen  e xe c ut i v e 
vice president of 
operations. It has 
been 2 years now 
that I have had the 
pleasure of leading 
the entire Almac Clinical 
Technologies organization as 
president and managing director. 
I think my career demonstrates the 
value of seizing the opportunities that 
come your way, especially when they will 
broaden your perspective; I don’t think 
I would be where I am today if I didn’t 
choose to step outside my comfort zone, 
and take on that technical operations 
leadership opportunity.

I believe that it’s important to be picky 
about the organizations you chose to work 
for. Ensure they have a solid employee 
development program, which should 
include aspects such as monthly training 
programs, management certification 
programs, opportunities to move into 
cross-functional positions, a mentoring 
program, and a track record for promoting 
from within. I do not believe in jumping 
from company to company to gain your 
experience. I may be “old-school,” but 
my experience has shown me that you 
can gain a lot more by demonstrating 
patience, dedication and loyalty, as well 

as building solid relationships within your 
organization to gain the most open and 
honest feedback and best opportunities.

Be brave! Ask for feedback and learn 
from everyone
From spending time in different teams 
at Almac, I have had the opportunity 
to learn a lot about important qualities 
belonging to strong managers and 
capable leaders. I learn from everyone 
that I have the pleasure of working with, 
at all levels. From business development 
to platform architecture, from seasoned 

executives to young and creative 
technologists – I’ve been 

energized by the lessons that 
I learn from each. The 

different perspectives 
that they have and the 
different approaches 
to staff engagement, 

communication, and 
problem solving have 

shaped me as a leader today.
It is important to note 

that active listening, and honest 
reflection are the most powerful tools 
that you can develop and use to grow and 
improve yourself. The most successful 
and fastest growing staff that I have seen 
are masters at these skills; I call them 
sponges. These people are driven but 
modest, curious and not defensive. They 
spend their time and energy seeking to 
understand what they could have done 
better or how others see things differently. 

I spend at least an hour at the end of 
each day reflecting on what I think I did 
well and what I think I could have done 
better. I’m not afraid to ask for feedback 
and not afraid to be told that I could have 
done something better or different.

IRT is the heart and brain of the 
clinical trial
Over the course of my career, I have noticed 
a paradigm shift in how clinical trials are 
conducted. Some of the therapy areas we 

work in are incredibly complex – especially 
in personalized medicines and phase IB/II 
combination trials. Today, clients rely on 
IRT vendors to design tailored solutions 
for these trials to progress compounds 
faster. For perspective, when I first started 
in this industry, IRT was mainly used 
for randomizing patients and managing 
clinical supplies. In contrast, the studies 
today rely on IRT to be the “brain” of a 
clinical trial, making complex decisions 
about the patient journey, such as dose 
calculation, based on data feeds coming 
and going from a variety of tangential 
clinical data sources.

I have heard of several cases where 
patient safety was impacted as a result of 
data integration discrepancies. The IRT 
vendor is virtually the only unblinded 
party in the clinical trial orchestra, and is 
often relied on to report potential safety 
issues with blinded laboratory results. 
The randomization and adaptive nature 
of trials, as well as the cost of biologics 
and challenges of securing comparators, 
has made the assurance of adequate supply 
for patients extremely challenging. For 
example, we can decide which patients will 
participate in studies based on lab or other 
data we import into our systems, with 
all the dosing decisions automated and 
controlled through the IRT. The IRT also 

“I spend at least an 
hour at the end of 

each day reflecting 
on what I think I 

did well and what 
I think I could 

have done better.”
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calculates exclusion and inclusion criteria 
based on bioimaging data or different 
results from the study coordinator, as well 
as making sure the investigator and the 
nurse are blinded to what the patient is 
receiving. The complexities around dose 
adjustment are immense and involve risk, 
but it’s rewarding to see our customers 
looking to us less as suppliers and more 
as partners who can help navigate some 
of the complexities in trials. Using a good 
IRT from a good vendor, coupled with 
process integration with a solid CMO, can 
ensure the right drug at the right time to 
the right patient, while saving millions in 
distribution costs and reducing instances 
of supply overages.

The IRT has become the heart and 
brain of the clinical trial, much like the 
concertmaster, or first violin that sets the 
cadence of the orchestra; they are a small 
piece of the entire orchestra, but their 
leadership and execution is critical to a 
successful performance.

Perfecting a solo performance… but in 
the wrong key
I’ve witnessed another big shift in the 
industry during my career: the days 
of blockbuster drugs are coming to an 
end. The focus is now on more targeted 
therapies with smaller patient populations 
that require less lofty sales goals to recoup 
R&D expenditure. This shift in strategy, 
along with the fact that trial design has 
become more complex (and by extension, 
more expensive), coupled with cost 
pressures on national healthcare systems 
around the world, has increased price 
sensitivity and skepticism of the value 
assigned to recently-approved therapies 
by their creators.

By extension, this market dynamic has 
permeated the R&D realm through the 
same hyper-focus on cost containment. An 
unfortunate side effect of this squeeze is 
that it may prevent specialized vendors 
and suppliers from investing in innovative 
solutions and process enhancements that 

can contribute greater efficiency in overall 
clinical trial conduct. When I first started, 
I would joke with colleagues that an 
adaptive trial design was a great idea, but 
would take nearly a decade for the industry 
to embrace. Now, a large percentage 
of studies are fully adaptive. The pace 
of change in the biopharmaceutical 
industry and the willingness to try 
things differently has improved in recent 
years, and serves as the foundation for 
effective innovation with returns that can 
be realized in the shorter term. When 
things change, there’s always a risk that 
the pendulum can shift too far in one 
direction. And as the industry begins to 
focus more on cost containment, it needs 
to be done in a more precise manner; 
balancing the pillars of both financial 
responsibility and innovation equally, 
while keeping the greater goal in mind. 
A soloist can sing every note with precision 
and conviction, but if done in the wrong 
key will ultimately detract, not add to the 
overall performance.

Don’t underestimate the lasting impact 
of exceptional leadership
When I started at Almac Group, I was 
employee number 41 in the Technologies 
Business Unit. Now we’re over 600 strong, 
and part of the almost 5,000 employees 
who make up the Almac family across 
seventeen different global facilities. I’m 
extremely proud to work for the company. 
Almac’s founder, Sir Allen McClay, was 
an inspiration to me and a constant force 
of positive momentum. He was dedicated 
to focusing on his people – his colleagues, 
his family – and was driven by an internal 
resolve to transform human health for the 
better. He instilled a tremendous passion 
in everyone at Almac, an organization now 
governed by the McClay Foundation, a 
private trust of his namesake that takes 
a long term view of sustainable business 
growth. I’ve stayed with Almac for 18 
years because of the culture and the 
inspirational people.

www.themedicinemaker.com
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What drew you to pharma and medicine? 
Growing up in India, I always wondered 
how medicines worked. My father was a 
professor of chemical engineering, and 
I think he helped spark my interest in 
pharmacokinetics and pharmaceutical 
engineering. I’ve always believed that 
teaching is my calling, so I think I 
automatically chose that as a career path. 
I began my teaching career at a small 
university in Ohio, and it was a great 
experience. But it was not a research 
university, so when an opportunity 
opened up to build a research program at 
the University of Cincinnati, I joined the 
faculty there.

Why join the FDA?
Achieving academic tenure was a big 
deal, but once I achieved that I almost 
felt trapped – and I couldn’t understand 
why. I kept thinking that my experience 
was too narrow. I had gone from a PhD 
program directly to teaching, and I hadn’t 
experienced the regulatory or industry 
aspects of my field. At the same time, 
my research was focused on designing 
pharmaceutical products with optimal 
pharmacokinetic and pharmacodynamic 
profiles, and it had expanded to include 
the concept of computer-aided formulation 
design, using large neural networks and 
expert systems. The FDA expressed interest 
in my neural network and modeling work, 
and this presented a chance to widen my 
experience, so I decided to go for it.

At that time, the FDA was undergoing 
significant reorganization, and it turned out 
to be a fantastic chance for me to help the 
organization understand the importance of 
pharmaceutical science, and fill the gaps in 
regulatory review and inspection practices. 
During my ten years at the FDA, the global 
vocabulary has significantly changed, with 
concepts such as quality by design, PAT, 
and continuous manufacturing coming to 
the forefront. Today, I think we’re on the 
verge of making the paradigm shift we had 
envisioned back in the late 1990s. Many 
people told me it was a terrible decision to 

leave an academic tenure position, but I 
needed to do it – and I’m glad I did.

What led to your move to industry?
In Europe and Japan, regulatory review 
applications have a component called the 
pharmaceutical development report. This 
aspect was missing in the FDA’s review, 
which I found disconcerting; how can you 
review an application without knowing how 
they developed the product? My view was 
that if we don’t review the development, 
we are creating problems; if we’re setting 
specifications after the product has been 
developed, then the manufacturing 
process has not been designed for the “new 
regulatory” specifications! I took it upon 
myself to make changes and got more 
involved with the policy development side. 
When the Office of Therapeutic Proteins 
from the Center for Biologics was moved 
to the Center for Drugs, I helped the new 
organization form. At this time, people were 
starting to think very differently – people 
from biotech were thinking differently 
about complexity, and people working in 
small molecules were thinking differently 
in terms of manufacturing and controls. 
Biosimilars were also emerging, but there 
was no political support to allow the FDA 
to progress their biosimilar guidelines 
– everything seemed too complex and 
uncertain and people felt the timing wasn’t 
right. It became the next challenge I wanted 
to take on, but I was hitting a brick wall at 
the FDA.

At that time, Sandoz had invested 
heavily in biosimilars, but the path 
to market was uncertain. Their FDA 
application was stuck for five years, and 
the biosimilar pathway was not moving. 
(Novartis had actually sued the FDA for 
the delay in the review process, which was 
a significant move.) Sandoz approached 
me for help, and though I’d never worked 
in a private corporation before, it didn’t 
occur to me to think twice before jumping 
in. I thought to myself, “This is the task at 
hand, and I need to see what I can do...”

What brought you back to education?
After Sandoz I spent about five years at Philip 
Morris International, I then returned to the 
pharma sector and took on a challenge to 
work with an Indian company (while based 
in the US) on generics and biosimilars, 
which was an excellent chance to reconnect 
with my roots. Most companies in India 
were underestimating the complexity 
confronting the sector - and continue to 
do so. Next, I decided to start my own 
company and dedicated the next several 
years to empowering students and young 
professionals in India. The talent there is 
great, but there is a real need for professional 
development and the lack of attention 
can lead to issues, such as data integrity. I 
developed a program to strengthen the 
culture of pharmaceutical quality, based 
on my understanding of human behavior. 
About 9,000 people have attended this course 
in India. It was a life-changing experience. 
I think it’s clear that we should avoid finger 
pointing in India while still discussing these 
difficult topics to find solutions, and that’s 
what I’ve tried to do. I also joined the National 
Institute of Pharmaceutical Technology 
and Education (NIPTE) in 2014. So, I’ve 
essentially come full circle – from academia, 
through regulation and industry, and now 
I’m taking that hard-earned experience back 
to education.

What goals remain?
At this stage of my professional lifecycle, my 
interest is in improving systems; I am not 
interested in setting (short-term) goals. One 
thing I’ve learned over the course of my career 
is that setting goals can be a disappointment 
– I made achieving tenure my goal, and I 
achieved it, but it didn’t make me happy. I 
don’t think it’s a good way to run your life. So, 
I’ve achieved my goal… now what? Instead, 
I think it’s better to focus on improving the 
system you’re working within. My focus is on 
human development; working to improve and 
empower people to make sure our industry 
keeps evolving. But how do you improve a 
system when you’re working within it? That’s 
a riddle I’m still working on...
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world outcomes driven by patient acceptance 
that ensures success with doctors and 
payers. Catalent OptiDose‰ CR and OptiShell‰ 
technologies offer modified release profiles 
for enhanced clinical outcomes and patient 
experience from development to commercial 
supply along with unsurpassed capacity.
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better treatments by design.™

overcoming compliance 
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improved patient 
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better outcomes for 
patients & innovators

early phase dose 
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OptiShell‰ Technology: The only FDA 
approved non-gelatin softgel with expanded 
API compatibility, delivering semisolid 
formulation for extended drug release

OptiDose‰ CR platform: With 50+ modified release 
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comprehensive development and manufacturing 
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