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If the 21st Century Cures Act becomes law, the future will be bright for 
both patients and the pharmaceutical industry.

he 21st Century Cure Act, if passed, 
promises to promote the development 
and hasten the approval of new drugs 

and devices, especially treatments for cancer 
and rare diseases. It puts the view of the pa-
tient in the center of drug discovery, devel-
opment, and delivery, balanced by insights 
derived from data analytics, clinical science, 
and a more flexible approval process. Clinical 
research provisions minimize unnecessary and 
duplicative administrative requirements, and 
to promote the broad availability of clinical 
research data, with adequate security and 

privacy measures, to advance medical product 
innovation. The bill also contains a provision 
to facilitate and encourage investigating treat-
ments for rare diseases in clinical research.

The House overwhelmingly passed its ver-
sion of the bill in July of this year and the 
Senate is reviewing its draft — called the In-
novation for Healthier Americans — and plans 
to make it public for review in early fall. (For 
summaries of the House’s bill provisions, see 
bonus digital copy.)

Naysayers of the initiative raise concerns 

regarding patient safety, saying the act goes 
too far in pushing the FDA to speed up the 
drug approval process, and that the existing 
protocol is adequate and presents less of a risk 
to consumers. 

According to reports from Dr. Janet 
Woodcock, director of the FDA’s Center for 
Drug Evaluation and Research, those who say 
that the 21st Century Cures legislation lowers 
the standard of safety “are completely wrong.” 
Steve Smith, chief patient advocate, Medidata, 
quotes her directly from her presentation at 
the DIA annual meeting in Washingon, D.C., 

in June, where he asked her to 
clarify her remarks.  

“Dr. Woodcock, who has 
taken the lead for the FDA in 
discussing the bill, said the FDA 
would be the first to protest if 
the act did compromise safety; 
she has said unequivocally that 
the 21st Century Cures bill is a 
good bill,” Mr. Smith says. “Dr. 
Woodcock clearly said it does not 
compromise safety and it does not 
lower the standard of efficacy that 
the FDA must uphold.” 

According to Max Bronstein, 
senior director, advocacy and sci-
ence policy, EveryLife Foundation 
for Rare Diseases, the bark from 

safety watchdogs is not new, and has been 
clearly addressed by the FDA. 

“We’ve heard concerns like this before,” Mr. 
Bronstein says. “Detractors should listen to Dr. 
Woodcock, to Acting FDA Commissioner Dr. 
Stephen Ostroff, and to two former FDA Com-
missioners, Dr. Mark McClellan and Dr. von 
Eschenbach. They’ve all gone on record saying 
the 21st Century Cures Act will not affect the 
safety standards that the FDA has put in place 
in its mandate for safety; it will not have any 
impact on safety whatsoever.” 

The EveryLife Foundation for Rare Dis-
eases, a nonprofit organization dedicated to 
accelerating biotech innovation for rare disease 
treatments, has initiated efforts to nullify such 
fears, but opponents to the bill seem to be get-
ting more press than the advocates. 

“The media has featured dissenting voices, 
and while they are in the small minority, they 
tend to get quite a bit of airtime on the issue, 
so it’s not as balanced a debate as it could or 
should be,” Mr. Bronstein says. 

With 7,000 untreated rare diseases and 
only 400 treatments for rare diseases, the need 
for such a bill is apparent to its advocates. 
Advances in science and technology, such as 
personalized medicine, are creating new op-
portunities to improve and expand research 
into rare diseases and the development of new 
treatments. 

The act expedites research and develop-
ment for a wide variety of debilitating ill-
nesses, and makes it easier to get new treat-
ments to patients who need them.

The incentives that are 
part of the 21st Century 
Cures will create a 
money slide from big 
medicine into little 
medicine, and into rare 
disease medicine.

STEVE SMITH

Medidata
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initiative is that we haven’t seen any draft leg-
islation yet, and the Senate has a lot of distrac-
tions coming up,” Mr. Bronstein says. “There’s 
a presidential election that’s starting to heat up, 
so if the Senate doesn’t act on this bill this year, 
all the good work that was done by the House 
and all of the stakeholders and patients who 
were engaged in the process might be for noth-
ing if the Senate doesn’t make this a priority.” 

If the bill does not reach or is not approved 
by this administration, the initiative would 
have to start all over, which would be a shame, 
Mr. Smith says, as there has been so much time 
and effort put into the bill so far. 

“There has been such a thorough listening 
and information gathering process starting in 
House of Representatives that we’re not going 
to get to this point again easily if the bill 
doesn’t make it all the way through by the end 
of 2016,” he says. 

To help nudge the process along, the 
EveryLife Foundation for Rare Diseases took 
advantage of the captive audience at the 
Global Genes Conference and asked everyone 
in attendance to contact their senators. The 
group provided phone numbers and e-mails 
and a script and many attendees took action 
right then and there.  

“We let all the folks know that when it 
comes to issues like funding for the NIH and 
FDA, the Senate needs to move on because 
quite frankly, a delay in legislation is going to 
delay treatment for patients,” Mr. Bronstein 
says. “And if you’re a patient who has a rare 
disease or any life-threatening disease, you do 
not have the luxury of time. The Senate has 
to take action, otherwise, we could miss this 
great window of opportunity.”

Provisions in the Bill

The 21st Century Cures Act is large and 
complex — even though it has been cut in 
half by 200 pages from its original incarnation 
earlier this year — and its passing will have 

wide ranging implications across all health-
care stakeholders, not the least of whom are 
patients. 

In addition to increasing medical research 
funding and expediting the process of making 
breakthrough therapies available to patients, 
if enacted into law, the bill would impose 
significant new requirements related to the 
regulation of health information technology. 
The bill includes several provisions related to 
federal oversight of clinical research, as well 
as provisions for Medicare and Medicaid, and 
several FDA-related changes.  

The complexity of the legislature makes 
it difficult for all to agree, which is adding 
to the anxiety of those who believe that the 

“The 21st Century Cure Act is one of sev-
eral developments that I envision will usher in 
a more collaborative, patient-centric approach 
to develop new and innovative therapeutics, 
particularly in rare diseases,” says Gene Kin-
ney, Ph.D., chief scientific officer and head of 
research and development, Prothena.

“In these settings, where the successful 
regulatory and clinical approaches are typically 
undefined, it can be challenging,” Dr. Kinney 
says. “As such, it’s more important than ever 
to integrate patient insights into the earliest 
stages of drug development.”

Advocacy groups — such as EveryLife 
Foundation for Rare Diseases — are an effec-
tive driver of engagement between patients, 
researchers, clinicians, and industry, enabling 
better design of clinical programs, sharing of 
scientific research, and the creation of educa-
tional disease awareness. Such collaboration 
should result in new treatments that demon-
strably improve health outcomes, a win for 
both the patient and the health system as a 
whole, Dr. Kinney says. 

This type of stakeholder collaboration has 
already been forged through the passing of the 
act through the House.

“The 21st Century Cures Act has been 
a remarkably galvanizing process,” says Jim 
Robinson, president, Astellas Pharma US. 
“The collaborative spirit forged by Chairman 
Upton and Congresswomen DeGette, coupled 
with the parallel efforts being shepherded in 
the Senate by HELP Committee Chairman 
Alexander, is an admirable rallying cry that 
evidences bi-partisan support for the need to 
advance the discovery and development of in-
novative new therapies and treatments into the 
21st century and one that the industry hopes 
will extend beyond this singular initiative.”

Proponents are waiting impatiently for the 
Senate to publish its version, because time is 
of the essence with the upcoming election year 
bearing down on the bill’s shelf life.

“One of our big concerns about the Senate 

The 21st Century Cures Act 
would address the ambiguities 
around FDAMA 114 that limit 
the ability of pharmaceutical 
companies to effectively collect 
and share information with the 
payer community. 

JIM ROBINSON

Astellas Pharma US

ERIK DALTON

Executive VP, 

Healthcasts

Most people are discuss-

ing the impact on R&D 

strategies, adaptive clinical 

trials, and how new break-

through medications will help patients. Many 

people are also discussing the potential of the 

FDA bringing drugs to market faster, maybe 

with lower standards for providing drug safety 

and efficacy information. But, few people are 

discussing what this actually means to physi-

cians. As more drugs are approved more quickly, 

HCPs will need to look at the clinical data more 

closely to make judgments on whether they 

consider a drug safe and effective for each 

individual patient. Their discretion and experi-

ence will play an even more important role in 

patient care. 

Physicians will need to be able to quickly 

acquire new data that are published after a 

drug is launched so their assessment can evolve 

in real time. Adoption rates of new drugs may 

slow as physicians grapple with how to obtain 

the information they need. For these drugs to 

help patients most effectively, pharma will need 

to improve how they educate physicians and 

provide up-to-date clinical trial data and pre-

scribing information. The FDA might consider 

publishing data being collected by physicians 

and making that information widely available. 

Don’t Forget the Physician 
in 21st Century Cures Act
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act is paramount to better healthcare in this 
country and needs to be made into law as soon 
as possible.

The two predominant sections propose to 
change the processes by which U.S. regula-
tors approve new medicines and spend public 
funds for research. Not many can argue with 
the need for more funding to further research 
by the NIH, but not everyone is onboard with 
changing the FDA drug approval process. 

According to Seth Lederman, M.D., co-
founder, CEO, and chairman of Tonix Phar-
maceuticals, the two processes are not equally 
in need of fixing. Dr. Lederman believes the 
U.S. approval process of new medicines is 
appropriate, but that the NIH could use the 
boost of funds for further investigative trials 
for cancer research. 

“In my opinion, the relative health of FDA 
and the relative dysfunction of NIH/NCI 
should be strongly considered in selecting the 
potency and potential risks of any interven-
tion,” he says. “The FDA’s independence from 
political pressure is of paramount importance. 
In contrast, the NIH/NCI appears to need 
new systems of oversight, hopefully involving 
patients. I believe that a rededication of NIH/
NCI to the unique mission of funding investi-
gator-initiated basic research makes economic 
sense given the restricted funds currently 
available.”

In contrast to the FDA, the health of the 
NIH/NCI system for providing funding for 
biomedical research is strained and there is 
widespread dissatisfaction among most of the 
participants, Dr. Lederman adds. 

He adds that the funding constraints of 
“sequestration” have strangled the initiative 
to transform NIH/NCI from a basic research 
funding organization into a platform to dis-
cover and develop new drugs and compete 
with the private sector biopharmaceutical 
companies.  

“Given the financial constraints, I would 
favor a rededication of the NIH/NCI back to 
funding basic research, with an emphasis on 
investigator-initiated research,” Dr. Lederman 
says.

Despite his concerns, Dr. Lederman be-
lieves there is always a need to review new 
ways of doing things, and to discourage inno-
vation through legislation does not bode well 
for the industry or the nation’s healthcare. 

“Given the U.S.’s global leadership in de-

MATT GROSS

Director of Health Care 

and Life Sciences, Global 

Practice, SAS

R&D STRATEGIES: Medical 

needs are often unmet be-

cause the research population is small and difficult 

to access. R&D will no longer depend solely on 

data they generate but will need to access exter-

nal data to both identify patients and evaluate 

treatments. Data will be accessed from a variety of 

sources, including from other research sponsors 

through efforts such as trial data transparency, re-

al-world data collected from healthcare providers, 

as well as self-reported health outcomes that can 

be captured from a variety of locations, including 

websites. In silico trials will likely play a more im-

portant role in the long-term R&D strategy.

CLINICAL TRIALS: This act will likely accelerate the 

use of in silico clinical trials as well as the introduc-

tion of new types of data from the real world, from 

sensors and devices. In addition, due to the limited 

potential patient population, the research process 

will adapt to address a more fluid or adaptive 

trial approach in order to reduce the number of 

participants needed as well as leverage real-world 

evidence to either supplement or support the 

findings.

The 21st Century Cure Act
Thought leaders respond to the relevant ways the 21st Century Cure Act is going to impact the industry: R&D strategies, clinical trials, 
and rare disease treatments. 

RARE DISEASE TREATMENTS: This act fully sup-

ports the efforts around rare diseases and, in prin-

ciple, precision medicine. The idea behind the act 

is that all medical needs, regardless of how small or 

how relatively low-value from a business perspec-

tive, still deserve focused attention. In essence, rare 

diseases are in the same category. The idea of how 

to reduce the difficulty in getting the data, evaluat-

ing the outcomes for conditions with small or hard 

to find patient populations and proving safety and 

efficacy will be completely applicable to research 

done for rare diseases.

MIKE HODGSON

Partner and Chief 

Operating Officer, 

Cambridge BioMarketing 

Group

RARE DISEASE TREATMENTS: 

The bipartisan 21st Century Cure Act holds great 

promise for individuals affected by rare and other 

less studied diseases. By encouraging the potential 

for nontraditional sources of data, promoting adap-

tive trial designs, creating greater acceptance of 

biomarkers, and facilitating innovative approaches, 

this transformative legislation will continue to drive 

the breadth and depth of medical innovation in 

the rare disease space. Furthermore, it provides the 

biopharmaceutical industry with necessary informa-

tion and tools to help accelerate the development 

of life-saving rare disease therapies by reducing 

time to market. Together with increasingly active 

patient communities and growing interdisciplinary 

cooperation across the healthcare system, the 21st 

Century Cure Act will help drive the next generation 

of life-saving advances across devastating orphan 

conditions, such as muscular dystrophy, cystic fibro-

sis, and even rare cancers.

KEN HORNE

CEO, Symic Biomedical

R&D STRATEGIES: It is clear that 

new therapies require a huge ef-

fort after an interesting discov-

ery in a laboratory. One of the 

biggest challenges that the biotech industry faces 

is balancing the risks and timelines necessary to de-

liver a novel therapy to the market. By streamlining 

the process, particularly for therapies that address 

unmet medical needs, the regulators are fostering 

an environment where R&D strategies will likely shift 

toward more novel therapies, ultimately benefiting 

patients in need.

CLINICAL TRIALS: By removing some redundant 

administrative barriers, the regulators have identified 

hurdles that have made clinical trials increasingly 

complex, time consuming, and expensive over time. 
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tors and some recent past legislations, such as 
2012 PDUFA V, which is also called the FDA 
Safety and Innovation Act.”

Communications

Another provision would also allow the 
FDA to communicate with necessary parties 
to learn more about a drug’s effectiveness, 
without being called out for being influenced 
by those discussions. 

“A lot of good discussions, which need to 
happen, are being blocked by old-fashioned 
rules,” Mr. Smith says. “We will start to see 
some of these behaviors change in the next 
few years. The FDA staff needs to be able to 
interact and be able to attend conferences and 
talk to whoever they need to talk to — people 

at pharmaceutical companies, physicians, and 
patients.” 

Mr. Robinson from Astellas Pharma is 
focused on the provisions that increase respon-
sible communications of scientific and medical 
information by the industry to healthcare 
professionals and payers. For example, one pro-
vision in the bill would enable pharmaceutical 
companies to share pharmacoeconomic data 
with payers responsible for making coverage 
or reimbursement decisions.

Section 114 of the FDA Modernization Act 
of 1997 was intended to establish a pathway 
that allowed pharmaceutical companies to 
provide healthcare economic information to a 
formulary committee or other similar entity.  

 “However, the FDA has not provided 
formal guidance on its interpretation of the 
law and litigation on this provision has not 
resulted in any greater clarity,” Mr. Robinson 
says. 

“Payers want to know more about the 
value of the pharmaceutical products that 
they are allowing access to — not just the cost 
— and they are seeking such data,” he says. 
“These lingering ambiguities around FDAMA 
114 have limited the ability of pharmaceutical 
companies to effectively collect and share such 
information with the payer community.”  

The 21st Century Cures Act would address 
this situation, allowing payers access to infor-
mation that could help them make more in-
formed, efficient judgments, ultimately lead-
ing to better value overall for the healthcare 
system, improved quality of care provided, and 
improved patient outcomes.

Another provision would address com-
munication between industry and physicians. 
The FDA would be required to issue draft 
guidance on pharmaceutical companies’ ability 
to communicate accurate, non-misleading, sci-
entific information on approved medications. 
According to Mr. Robinson, better clarity in 
this regard could enable companies to provide 
physicians with much-needed information on 
certain medically accepted alternative uses of 
medicines.

“These provisions represent encouraging 
steps forward, and I hope the Senate, in its par-
allel efforts to craft companion legislation to 
the 21st Century Cures Act, continues to focus 
on ways to facilitate the development and de-
livery of important data and information that 
has the potential to improve the quality of 
care provided and patient outcomes through a 
more and better informed healthcare delivery 
system, which includes payers, providers and 
patients,” Mr. Robinson says. 

Clinical Trials

The act will also directly impact clinical 

Further, inviting dialogue regarding different ap-

proaches to clinical development will allow industry 

to work alongside the FDA to ensure solutions to 

unmet clinical needs are brought to patients as 

safely and rapidly as possible.

RARE DISEASE TREATMENTS: One of the biggest 

challenges we face is how to assess the benefits of 

a potential new therapy in diseases that have few 

patients available for clinical studies. The increased 

focus on biomarkers and surrogate outcomes is very 

welcome. In addition, personalized medicine will 

have a huge impact in diseases with small number 

of people affected.

MICHAEL MURPHY, M.D., PH.D.

Chief Medical and 

Scientific Officer, 

Worldwide Clinical Trials

CLINICAL TRIALS: The 21st 

Century Cures act highlights 

opportunities within patient-focused drug devel-

opment that are potentially transformative for phar-

maceutical R&D. Qualification of drug development 

tools, including disease-related and pharmacody-

namic biomarkers, patient-specific outcomes, and 

identification of patient subsets using genetic or 

phenotypic information codifies the importance of 

ongoing approaches toward personalized medi-

cine. Novel trial methodology additionally creates 

a phase of discovery in development standing 

apart from traditional phase nomenclature, en-

hancing the importance of translational research 

methods. Addressing impacts on healthcare 

utilization and the economics of product ac-

cess acknowledges data requirements of diverse 

stakeholders and helps create a value proposi-

tion influencing formulary placement, reimburse-

ment mechanisms, and patient access in tandem 

with requirements for registration.

RARE DISEASE TREATMENTS: For repurposed 

products, novel chemical entities, or biologically 

based therapies, an ability to deduce evidence 

of target engagement, and possibly efficacy and 

registration (under subpart H guidance) is essen-

tial with limited populations for prospective in-

terventional research. In addition to encouraging 

identification of disease subsets, the use of clini-

cal experience obtained outside of clinical trials, 

for example, concurrent observational research, 

affords information regarding disease burden 

and transitions in care for orphaned states di-

rectly relevant to protocol and program design. 

Additionally, observational data gain emphasis as 

an additional substrate for considering approval 

of new drugs or shaping postapproval surveil-

lance, enabling accelerated approval, and expe-

dited access while assuring population safety.

veloping new medicines, no reasonable person 
can disagree with the idea that we should 
periodically review and improve our processes 
for approving new drugs and for providing 
public funding for biomedical research,” Dr. 
Lederman says. 

Increased funding for the NIH and the 
FDA is crucial to the discovery of new treat-
ments and is an important part of the bill, Mr. 
Smith says.   

“The new law would direct funding to the 
NIH and the FDA, which has been declining 
since 2000,” he says. “This law calls for addi-
tional funding for the NIH, which provides 
very critical medical research. Funding for the 
FDA means that the agency is going to be able 
to do a better job stepping up to the mandates 
that this legislation actually requires of regula-
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obviously this has implications for industry as 
well because if companies are able to get that 
six-month exclusivity extension, this will have 
big implications for the bottom line.”

The incentive could make repurposing for 
orphan drugs a very common occurrence, which 
is a win-win for patients and the industry.

“The reason these incentives are good is 
that they make the money slide from big 
medicine into little medicine into rare disease 
medicine,” Mr. Smith says. “The money that’s 
moving from big drugs to rare disease drugs 
is coming from the private sector. There’s no 
government spending at all. All we need the 
government to do is allow the incentive.”

Overall, the act will directly impact the 
development of all medicines, but especially 
those for rare diseases. 

“Medical science has made tremendous 
advances in many areas, but huge unmet needs 
still remain complex diseases such as Alzhei-
mer’s disease, Parkinson’s and a multitude of 
rare diseases,” Dr. Kinney of Prothena says. 
“Many companies have invested in the de-
velopment of drugs for rare diseases in recent 
years to address the needs of patients, but also 
incentivized by the Orphan Drug Act and the 
21st Century Cures Act. I believe that we will 
see more innovations that can address not only 
rare disease, but also new approaches that tar-
get remaining unmet needs for diseases with 
much larger indications.”

Another incentive within the act would 
drive the development of antibiotics and an-
tifungals.

“It’s heartening that the act recognizes the 
need for further incentives for antibiotics and 
antifungals development, Mr. Robinson of 
Astellas Pharma says.

“For example, the legislation would in-
centivize new antimicrobial drug develop-
ment through higher reimbursement rates in 
the Medicare in-patient payment setting for 
new qualifying drugs or indications,” he says. 
“Such a policy would be a notable step toward 
encouraging investment in this extremely 
challenging therapeutic area.”

“We know that incentives are a good idea,” 
Mr. Smith says. “We know there are ways to 
get companies to change their behaviors and 
to collaborate. And the 21st Century Cures 
will drive that in a modern way with all the 
modern technologies in mind.” 

trials, modernizing them by allowing the use 
of technology throughout the process. 

“The act will speed clinical trials, make 
them safer, and make them more effective,” Mr. 
Smith says. “It’s going to enable us to use more 
of our modern technology. It’s going to enable 
us to use more patient data — such as patient 
experience data, patient’s descriptions of their 
risk versus benefit tolerance — in ways we have 
not been able to do before. It’s going to enable 
us to use unstructured data more. It’s going to 
reduce the uncertainty in the use of applications 
and new kinds of devices such as mHealth de-
vices. It’s going to increase the use of software 
and other technologies, which there’s a lot of 
hesitation to use today, especially the mHealth 
devices and apps. The legislation will remove 
all the fear and uncertainty and obstacles around 
these devices and apps. Even if the bill doesn’t 
pass in 2016, the fact that it was born out of 
such a strong desire from all stakeholders means 
it will happen someday.”

To prepare for the possibility of the leg-
islation becoming law in 2016, drug makers 
will want to implement cutting-edge systems 
and technology to design and run clinical 
trials and collect data in new ways. Adaption 
to these types of systems has already begun, 
spurred on by the 2012 FDA Safety and 
Innovation Act but the 21st Century Cures 
Act strengthens these provisions, such as the 
breakthrough therapy designation: the FDA 
will grant breakthrough therapy designation 
to a product as long as ongoing data can be 

captured, updated, analyzed, and communi-
cated with the FDA during ongoing clinical 
trials. Companies will want to have these abil-
ities in place in order to streamline the drug 
approval process. 

Organizations will also want to be up to 
date with data collection procedures, as the 
FDA will be putting more pressure on the 
value and efficiency of the data collected, look-
ing for high-quality and efficient data collec-
tion during the breakthrough therapy process. 

“Efficiency and accuracy will become key, 
as companies won’t want to make data mis-
takes if they are applying for a breakthrough 
therapy designation,” Mr. Smith says.  

OPEN Act and Incentives

Under the act, the FDA will be mandated 
through the legislation to develop processes 
for validating biomarkers. Right now bio-
logical evidence inside the human body is 
under-utilized as evidence in clinical trials. 
Within the bill, there is language that would 
require the FDA to release guidance around 
biomarker qualification. This would mean the 
end point for whether a treatment is working 
or not could be determined earlier in the trial, 
by using biomarkers as surrogate endpoints. 
Instead of using life expectancy as the only 
measurement, biological factors can be moni-
tored in shorter time periods. 

“This is really a game changer because 
suddenly we can greatly accelerate the pace of 
a clinical trial,” Mr. Bronstein says. “This is 
huge for those patients with rare diseases, be-
cause trials can be conducted faster and much 
more cost-efficiently, and suddenly we’re not 
talking about getting these patients a treat-
ment in 20 to 30 years; we are talking about 
moving potential treatments forward in a 
much shorter time period.” 

Another provision in the act that would 
benefit the rare disease patient population is 
the Orphaned Product Extensions Now Ac-
celerating Cures & Treatment or OPEN Act 
within the 21st Century Cures Act. 

In short, the OPEN Act creates an incen-
tive for industry to repurpose existing drugs 
for a rare disease indication. It’s modeled on 
the Best Pharmaceuticals for Children Act, 
and that law provides incentives to study the 
impact of drugs in children. This law is widely 
seen as very successful and very effective in 
terms of creating labeling changes for chil-
dren’s medications. 

“So right now there are about 400 treat-
ments for rare diseases and we think the OPEN 
Act, if it becomes law, could actually double 
the number of treatments that are available for 
rare disease patients,” Mr. Bronstein says. “We 
see this as hugely important for patients and 

No reasonable person can disagree 
with the idea that we should 
periodically review and improve 
our processes for approving new 
drugs and for providing public 
funding for biomedical research.

DR. SETH LEDERMAN

Tonix Pharmaceuticals
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