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Healing with Light:
An Invitation to Help Grow
Benjamin’s Research Fund: 
Neurofibromatosis and Near InfraRed Light 
at Children’s Hospital of Wisconsin

Harry Whelan, MD: Pioneering doctor of light – and deep-sea diver
You might not expect to find a world-renowned physician-researcher thriving in the “beer 
and brats” Midwest. You probably wouldn’t picture him as also being a successful military 
man, one whose promotion ceremony took place deep beneath the sea. And you certainly 
wouldn’t imagine he could fuse these dual passions – applied science and the service – by 
chasing the implications of a profoundly simple idea: the right light spurs growth.

But, then, Harry T. Whelan – doctor, deep-sea diver, “Renaissance 
man” researcher – has never shied away from surprising people.

A Milwaukee native, Dr. Whelan is the Bleser Family Professor of 
Neurology – and the first and current holder of the Bleser Family
Endowed Chair in Neurology – at Children’s Hospital of Wisconsin
and the Medical College of Wisconsin. He is also a member of
Children’s Specialty Group.

Whelan has been deep-sea diving since 1968 and is now a Captain and 
Diving Medical Officer (DMO) in the US Navy, as well as a consultant to the Navy 
Experimental Diving Unit (NEDU). He currently serves as the Senior Undersea Medical 
Officer for the “Deep Submergence Unit” – the Navy's submarine rescue team – and its 
deep-sea research component.

Some forty years ago, while at Wesleyan University in Connecticut for a National Science 
Foundation Summer Research Program on biochemistry, Whelan took an interest in the 
high-energy intricacies of cellular metabolism.  That interest bloomed, leading him to 
graduate cum laude in chemistry (biochemistry option) from the University of Wisconsin –
Milwaukee and then to attend the University of Wisconsin Medical School in Madison, 
where he earned the MD degree (1979). He completed a pediatrics internship and his 
residency training at the University of Florida in Gainesville (1979-1984), along with a 
neurology fellowship at the University of Minnesota in Minneapolis (1981-1984).
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Whelan then joined the faculty of Vanderbilt University in Nashville, Tennessee. While 
there, he developed a laboratory research project involving new treatments for brain 
tumors. His innovative approach attracted considerable attention, and he received the 
American Cancer Society's Clinical Oncology Career Development Award.

Soon thereafter, an opportunity in Milwaukee brought Whelan back home: he became 
Professor of Neurology and Pediatrics at the Medical College. He also joined the US Navy 
Reserve and forged research ties between the college’s Hyperbaric Medicine Unit and the 
Navy’s Experimental Diving Unit in Panama City, Florida. Through intensive training at the 
official diving school, he earned certification as a Diving Medical Officer. When he was 
promoted to full Commander, fellow officers pinned his new rank insignia onto his 
uniform in an underwater ceremony – 190 feet below sea level. (Since then, he has 
been further promoted to Navy Captain.)

Whelan’s ongoing laboratory research was boosted by collaboration 
with and funding from NASA’s Marshall Space Flight Center in 
Huntsville, Alabama. He adapted NASA’s space-tailored light-
emitting diode (LED) technologies – first developed for growing 
plants on the shuttle – for use in groundbreaking medical studies.

Today, after leading such studies for more than fifteen years, he has 
refined the use of LED-generated, near-infrared light for treating 
cancer and – in combination with hyperbaric oxygen – for stimulation 
of human wound healing and general tissue growth. These therapies
have proven broadly effective, both for space-faring astronauts as well as earth-bound 
patients. In 2000, Whelan was inducted into the NASA Space Technology Hall of Fame, 
for his LED research.

Whelan has also been the principal investigator in research on combat casualty care for 
the Defense Advanced Research Projects Agency (DARPA). His other current 
research initiatives include using hyperbaric medicine for stroke patients and – with the 
backing of a grant from the National Institutes of Health – using near-infrared light 
therapy for patients struggling with neurodegenerative diseases, such as
Parkinson's.

Since 1998, Whelan has served as Director of the Medical College’s Hyperbaric Unit. He 
has over 80 publications, all drawing on his research in neurology, cancer, lasers, LED 
therapy, and diving/hyperbaric treatment.

Boldly Creating a New Future: The Promise of LED Therapy
Throughout the past decade, the various specialists on Whelan’s research team have had 
one driving goal: to create and refine new treatment therapies for children that are 
safe, non-invasive, and more comfortable than many traditional approaches. Toward
that end, they have focused on the way near-infrared LEDs can improve healing. And their 
singular focus has won global distinction: they are the only team in the world known to 
have successfully applied the field’s best science to a specifically pediatric agenda.
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Deceptively small at only 3.5 inches by 4.5 inches, the team’s primary healing device can 
administer light more than ten times as bright as the sun. But this light – beamed out 
through hundreds of tiny, row-by-row LED chips – is limited to the helpful, non-hot 
wavelengths. In fact, the FDA has granted an unusual “non-significant risk” letter, 
attesting to the device’s safety. Even when the special light is shined directly into the eye, 
at close proximity, there is no medical risk.

The highly complex biochemical and physiological processes involved are still being 
mapped. Nonetheless, it is already known that, when such light is applied to damaged 
tissue, the cells’ super-small-yet-vital “engines,” called mitochondria, are dramatically 
stimulated – according to some studies, by as much as 150% to 200%. With a boost in 
mitochondrial activity, energy metabolism is improved and tissue healing, accelerated.

This mitochondrial stimulation makes light therapy perfectly suited for pediatric 
applications. Mitochondrial diseases are very common among children, affecting crucial 
areas such as the brain, eye, muscles, and heart. Presently, these diseases have no 
clear-cut treatments, since research funding from traditional sources has been so
constrained. The NIH requires extensive pilot studies, which – obviously – are not ethically 
feasible with a pediatric population. And private industry has also been less than 
enthusiastic: child-centered research projects lead to products with a limited market and 
little, if any, profit-potential.

For children enduring cancer treatment, whether intense chemotherapy, radiation, or bone 
marrow transplantation, mitochondrial activity can be so radically inhibited that basic, 
health-sustaining cell growth falters. One consequence can be an excruciatingly painful 
condition known as oral mucositis: severe mouth sores that simply won’t heal.

The experience of Delaney Dikeman, age 4, received national media attention early in
2008 and is representative of many pediatric cancer and blood disorder patients. 
Diagnosed with severe aplastic anemia, Delaney needed a bone marrow transplant. 
Chemotherapy was used to prepare her body for the procedure: her immune system was 
weakened to the point where there would be no opportunity for transplant rejection.

Most children in Delaney’s situation would also have to struggle with mucositis. But, 
strengthened by the LED therapy, Delaney only developed a couple of sores. Having 
been attacked by the chemo treatment, her cells were in an “energy crisis.” Strategically 
applied light helped them through that crisis, nudging them – and the mucous membrane 
cells in particular – to heal far faster. The usual mucositis didn’t have a chance.

Dr. David Margolis, an oncologist who directs the Bone Marrow Transplant Program at 
Children’s Hospital, explains why this is such an important achievement. “Some children 
who probably would have had to be fed intravenously because of the severe sores in their 
mouths have been able to eat solid food,” he notes. “Preventing oral mucositis improves 
patients' ability to eat and drink and also may reduce the risk of infections for those with 
compromised immune systems.”
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Research on focused LED therapy, or photodynamic therapy (PDT), has also shown 
significant potential for addressing other “tissue regeneration” challenges – including:

• brain tumors …
PDT has been investigated at Children’s Hospital as a treatment for brain 
tumors and has saved 20% of those children whose tumors recur, despite 
other treatments. Whelan’s PDT study is unique: it is the only PDT study for 
childhood cancer.

An exciting new development is the use of more powerful light activation. 
Based upon an Australian study, this approach has led to long-term survival 
in 57% of adults with the most malignant form of brain tumor: glioblastoma.

These survival data for high-grade glioma patients look superior to the 
current published survival rates in both adult and pediatric studies. This 
represents a true Children’s Hospital innovation.

For physicians and researchers in the international neuro-oncology 
community, this is the most promising direction for brain tumor treatment. 
Additional near-term research funding is crucial for maintaining
Children’s Hospital’s leadership position in the field of pediatric PDT.

• neurofibromatosis, a painful, disfiguring, and potentially fatal spread of 
tumors along the central nervous system – for which high-risk surgery has 
been the only treatment option; Whelan is now studying ways of adapting his 
PDT for brain tumors to the needs of children with neurofibromatosis

• radiation toxicity, following cancer-related radiation treatment

• muscular dystrophy (and mitochondrial myopathies)

• amyotrophic lateral sclerosis (ALS), often referred to as "Lou 
Gehrig's Disease" – evidence is building that actions on (or starting in) the 
mitochondria could be an important part of the disease; in mice, for example, 
changes in the mitochondria can be detected before there are any visible 
physical changes, such as hind limb weakness

• multiple sclerosis (MS) and Parkinson’s: various studies suggest that 
mitochondrial dysfunction plays a critical role in these diseases; PDT and 
other mitochondria-boosting approaches could prove beneficial

• some consequences of congenital heart disease: an irregular heart 
beat, tissue damage from an inadequate blood supply, or tissue damage 
from a “blood flood” (when normal flow is suddenly restored)
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• stroke

• consequences of diabetes, such as skin ulcers and eye problems

• any type of retinal damage

• broken bones

• traumatic brain injuries – as seen, for instance, in cases of shaken baby 
syndrome

• autism spectrum disorders and associated learning disorders, for 
which even small cellular or tissue “performance enhancements” can have 
life-changing impact – and can pave the way for developing new learning 
aids and new technological tools

New Program Investments – and More Breakthroughs for Children
Your visionary philanthropic commitment would fuel further progress on several exciting 
initiatives. For example, Whelan and his team have developed a prototype for a light-
delivering skull cap, which uses the latest fiber-optic technology and a special form-fitting, 
water-cooled mesh design.

Interior view of skull cap, showing fiber-optic mesh surrounding a highly reflective liner, a water-cooled 
jacket, and an “elastomeric” membrane, for securing the cap close to the scalp.

By penetrating the scalp and the skull, and then bathing the midbrain, the cap’s near-
infrared light will significantly accelerate healing in patients with brain trauma.  Babies who 
have been violently shaken could see real benefits from this treatment. Adults who have 
suffered battlefield injuries could also benefit.

The potential healing impact of this skull cap has been reliably predicted through the use of 
a powerful statistical model. Dubbed the “Monte Carlo model,” the tool draws on patterns 
observed in high-volume, long-running casino games to map the way cap-emitted light 
particles would “hit” and stimulate brain tissue during treatment.
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Presently, Whelan’s team is the only one anywhere that has taken the skull cap’s 
development this far. The next step in their work will involve a series of monkey studies. 
Since monkey and human brains are very similar, monkey data would allow them to 
anticipate the cap’s likely effect on human patients. Once they know that, the basic design 
can be refined, further tests (including Institutional Review Board-approved human trials) 
can be conducted, and – eventually – product development can proceed. The final version 
of the light-therapy skull cap would be a revolutionary medical device.

With significant additional investments, the team will also be able to explore …

• LED “treatment” of organs designated for transplantation: Will light-bathed 
organs last longer? For transplants involving such organs, are the outcomes 
significantly and consistently better?

• Autism spectrum disorders: If light treatment can produce measurable, 
replicable enhancements in behavior, how can such therapy be fine-tuned 
and maximized, to help children with autism?

• Proactive treatment: Are there specific light therapies that can be beneficial 
even in the absence of illness? For example: Can focused light boost 
creativity, or prevent disease, or improve overall day-to-day, in-the-
classroom and on-the-job performance, both intellectually and physically?

These are only a few of the tantalizing lines of investigation they hope to pursue. And, as 
you have seen, they are uniquely positioned to achieve results that will help kids.

The Challenges and Opportunities of This Moment
Right now, as you read this, commitments to Children’s Hospital and its parent 
organization, Children’s Hospital and Health System, remain as urgent as ever. 
Regardless of global financial instability or governmental transition, their work on behalf
of children goes on, every day. They cannot suspend their comprehensive mission; they 
cannot stop serving all families; and they cannot delay growing, to meet steadily rising 
patient demand.

More than ever, Children’s Hospital needs the support of new friends and investors. 
According to a recently released study by the Association for Healthcare Philanthropy, the 
housing and stock markets, the credit crisis, a drop in disposable personal income, and a 
generally shaky economy are, together, causing widespread “uncertainty.” Consequently, 
charitable giving could weaken at least through 2009.

Declines in philanthropic investment will make it harder for nonprofit health care providers 
to keep pace with growing numbers of under- and uninsured patients, falling 
reimbursement rates, and skyrocketing capital and operational expenses. Simultaneously, 
these conditions create a rare opportunity for forward-looking philanthropists to step up
and say: “Yes, let me help. Let me make a difference. The stakes are too high, and the 
needs of children are too pressing. Their future is simply too important.”
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You Can be a Key Partner
Benjamin’s Research Fund: Neurofibromatosis and Near InfraRed Light at Children’s 
Hospital is a tribute to Alan and Teri Hirasuna’s grandson. The fund provides ongoing 
financial support for the Whelan team’s vital work. The Hirasuna family would be honored 
if, inspired by the information shared here, you decide to join them in growing this fund.

For 115 years, Children’s Hospital has been a place of hope, care, and healing. Many 
families from across the nation and beyond turn to the hospital each day.  In fact, in 2007, 
there were 15,670 patient visits logged by non-Wisconsin (domestic and international) 
families. In 2008, that number jumped to 18,842. Your philanthropic investment – your 
personal vision and generosity – can help to keep research at Children’s Hospital moving 
steadily forward, to new medical breakthroughs for all children.

Successful hospital experiences can often be tied directly to research innovation and 
solid research outcomes. And, with instantaneous Web-based communication and 
collaboration among physicians, nurses, lab scientists, and other health experts, the 
impact of Dr. Whelan’s research extends far beyond the home region of Children’s 
Hospital – or even its home country.

On behalf of families everywhere, thank you very much for your thoughtful, future-focused 
consideration of an investment in Benjamin’s NOW Fund OR Benjamin’s Research
Fund: Neurofibromatosis and Near InfraRed Light at Children’s Hospital.

For more information,
or to discuss how your gift commitment could advance research 

and help children, please …

visit: 
https://www.chw.org/display/PPF/DocID/33525/router.asp

(simply select Benjamin’s NOW Fund OR
“Benjamin’s Research Fund: Neurofibromatosis and Near InfraRed Light”

in the Gift Designation drop-down list)

or contact:
Alan R. and Teri L. Hirasuna

(949) 498-8840, Alan@BensResearchFund.org

– or –

Beth Dolan
Director of Development

Children's Hospital and Health System Foundation
(414) 266-3448, EDolan@chw.org


