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PDT (Photodynamic therapy)

Laser Agent Oxygen Cell Death

necrosis
apoptosis
664nm

Laserphyrin®

Wilson, Phys. Med. Biol. 53 (2008) R61-R109
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Laser + Laserphyrin : Protocol & Dose

e Drug Dose:
_40 mg/mz * *[iﬂfﬁf){&ﬁﬁﬁﬁ@dose

e 664nm Laser:
- ®6Mmm ﬁlgé BT D EEER P ZE (Akimoto et.al.)
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necrosis
apoptosis

Willson, Phys. Med. Biol. 53 (2008) R61-R109
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biological feature of malignant glioma

Glioblastoma: The Past, the Present,
and the Future

Wilson CB: Clin Neurosurg 38, 1992

TaBLE 3.1
Assumptions Regarding the Ratio of Tumor Cells to Total Cells at Various Sites and Cell
Density in Tumor and Normal Brain

PRE OPERATIVE

2cm 2-4cm
4cm brain adjacent from tumor Distant
tumor to tumor edge brain

Ratio of tumor cells e 1:10 1:100 1:1000
to total cells

A Percentage of tumor 92% 6% 1.8% 0.2%
cell population

General Assumptions

1 g of tumor = 10° cells

1 g of normal brain = 10° cells

Whole brain = 1400 g

All tumor cells are viable

Fewer than 1% of tumor cells are clonogenic

Recurrence is a probability function directly related to cell number but modified by local
chacollylar oot

2]
21.0cm
€l

©0.0.7mm7mm

POST OPERATIVE

2cm 2-4cm
brain adjacent from tumor  Distant
to tumor

edge

brain

Ratio of tumor cells 1:10 1:100 1:1000
to total cells

B Percentage of tumor 77% 21% 2%
cell population
Ficure 3.1.  Information from biopsy and postmortem examinations provides the basis

for estimations of the ratio of tumor cells to normal cells and the percentage of the total

tumor cell population before (A) and after (B) nearly total removal of a glioblastoma.

-/

Dissemination




Recurrence pattern No. of cases™

Regional (in the wall of the resection cavity) 20 (46.5%)

Marginal (within 20 mm from the margin of the
resection cavity)

Distant (more than 20 mm from the margin of the a
. : 4 (9.3%)
resection cavity)

Multiple (several recurrences in various brain areas) 4 (9.3%)
Subarachnoid dissemination 3 (6.9%)

2 (4.7%)

*In 10 cases, recurrence of the tumor was not observed
during follow-up period.

Strategic malignant glioma removal with Photo Dynamic
Diaganosis(PDD), Photo Dynamic Therapy(PDT)

& N
B remove main mass al ; .- s | '
with iMRI &Navigation

near 90~95%

4

B Remove another residual

mass by PDD .
near 100% removal ol i
2 40000 ! ‘
€ 30000 i \
E 20000 ‘\ : \
mooz \er: » ¥ A
m PDT as an additional sulvage @ a0 s e 0

Wavelength[nm]

or PDT on unresectable area
close to 100%

h Prevention treatment

of gliobalstoma recurrence
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Phase II Clinical Study on Intraoperative Photodynamic Therapy
with Talaporfin Sodium and Semiconductor Laser in Patients
with Malignant Brain Tumors

Yoshihiro Muragaki, M.D., Ph.D.!2, Jiro Akimoto, M.D., D.Med.Sci.3,

Takashi Maruyama, M.D., Ph.D.!2, Hiroshi Iseki, M.D., Ph.D."2, Soko Ikuta, Ph.D.!,
Masayuki Nitta, M.D., Ph.D.!2, Katsuya Maebayashi, M.D., Ph.D.#, Taiichi Saito, M.D., Ph.D.13,
Yoshikazu Okada, M.D., Ph.D .2, Sadao Kaneko, M.D., Ph.D.%, Akira Matsumura, M.D., Ph.D.7,
Toshihiko Kuroiwa, M.D., Ph.D.8, Katsuyuki Karasawa, M.D., Ph.D.?,

Yoichi Nakazato, M.D., Ph.D.!%, and Takamasa Kayama, M.D., Ph.D.!!

Evaluated 13 newly diagnosed GBM

12 months Overall Survival 100% 6 months Progression-Free ;- [room e
MST 24.8 months Survival 100%

Median 12.0 months

ProgressionFree Survival Ral

Median 20.0 months

Owerall Survival Rate
s % 3 ¥ 8 %

6 months local PFS 100%
Median 20.0 months

Local Progression Free Surviva Rate
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Months
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Table 2. Advantages and Disadvantages of PDT Ablation vs RF Ablation

PDT RF Disadvantages of PDT
Heat Independent Dependent
Cooling Unnecessary Required
Edema No Yes
Thrombus formation No Yes
Steam pop No Yes
Local blood flow Independent Affected
High impedance sites Applicable Inapplicable
Lesion size Governed by light penetration Governed by temperature Light penetration limitations
Mechanism of injury Necrosis and apoptosis Heat injury * Potential late expansion of the lesion
Ablation time Longer Shorter *3% | onger ablation time
Photosensitizer Yes No Risk of systemic adverse effects

PDT indicates photodynamic therapy; and RF, radiofrequency. * 1mmELTF.

‘ ' _ **Point to pointD &EE D H, —FEIR
T. Kimura et al., Circulation A.E., 6(5), 1025(2013). SHTlE LA
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*1A. Ito et al., IEEE Trans Biomed Eng, 57, pp. 488—495, 2010. **M-H. Shih et al., I0VS, 52 (1), pp.223-229, 2011.
*2A. Ito et al., Photochem Photobiol, 87, pp. 199-207, 2010. *ST. J. Dougherty et al., J Natl Cancer Inst, 90, pp. 889-905, 1998.
3A. Ito et al., Lasers Surg Med, 43, pp. 984-990, 2011.
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Reporting Technology’s Impact on Health Care

FDA To Tap Computer Simulation Technology for Rx

Drug Testing BPRrapRCEo il cne i) )
FDAR'In silicoZz, ZHAEGARERER (C A DRIDEY)DRT R4
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FDA plans to use new computer simulation technology to help

Mify potential issues with the safety and effectiveness of
experimental medications before the start of late-stage clinical trials,
the Wall Street Journal reports.

TOPIC ALERT:

@ Patient Safety

@® Mobile Health ) )
The technology - Cardiovascular PhysiolLab, developed by Entelos

-- uses a mathematical model to simulate the function of cholesterol
in the body and the development of plaque on artery walls.

Click on topic to receive
periedic emails.

According to the Journal, the addition of the chemical characteristics of experimental medications
should allow researchers to "be able to predict whether the compounds might cause cardiovascular
problems and, if so, in what types of patients.”
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CHARLOTTESVILLE, Va.—A computer-based diabetes simulation tool developed by University of Virginia
researchers is now commercially available due to a partnership with the medical research firm The
Epsilon Group.
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treatments to reach the market—and start impacting patients—much sooner.”

The simulator uses a software algorithm to model the human metabolic system. Based on patient data
from 300 children, adolescents and adults with Type 1 diabetes, the algorithm uses 26 different
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Vaccines, Blood & Biologics

© Home © Vaccines, Blood & Biologics ® News & Events (Biologics) ® Workshops, Meetings & Conferences (Biologics)

Public Workshop - Use of Computer Simulation of the United States
Blood Supply in Support of Planning for Emergency Preparedness

and Medical Countermeasures

The purpose of this public workshop is to provide stakeholders a forum for discussion of data needs and to
obtain feedback on possible modeling scenarios to explore emergency supply situations should a pandemic
or epidemic disease or other events that could adversely impact the blood supply in the United States occur.
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Workshops, Meetings &
Conferences (Biologics)

Upcoming Workshops, Meetings
& Conferences (Biologics)

CBER Sponsored Workshops, The public workshop will include presentations and panel discussions with experts from academia, requlated

Meetings & Conferences industry, government, and other stakeholders.

Other Workshops and Date and Time: The public workshop will be held on July 24, 2012, from 8:30 a.m.to 5 p.m.

Presentations Location: The public workshop will be held at the Hyatt Regency Bethesda, One Bethesda Metro Center, 7400
Wisconsin Ave, Bethesda, MD 20814, 301-657-1234.

Transcripts & Minutes
(Biologics) Contact Person: Mark Walderhaug, Center for Biologics Evaluation and Research (HFM-210), Food and Drug
Administration, 1401 Rockville Pike, suite 200N, Rockville, MD 20852-1448, 301-827-6028, email:
Mark.Walderhaug@fda.hhs.gov.
Resources for You Registration: Visit http://fda.contractmeetings.com to register or mail/email your registration information
(including name, title, firm name, address, telephone, and fax numbers) to Mark Walderhaug (see Contact
Person) by July 17, 2012. There is no registration fee for the public workshop. Early registration is
recommended because seating is limited. Registration on the day of the public workshop will be provided on
e Transcript (PDF - 263KB) a space available basis beginning at8 a.m.

[ARCHIVED] If you need special accommodations due to a disability, please contact Mark Walderhaug (see Contact

DU

* Federal Register Notice



The Virtual Physiological Patient — The Idea

A collection of models and data for developing and evaluating
medical devices (cardiovascular '
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Simulation Now Recognized by FDA as Essential to Medical Device
Evaluation
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By Chery) L!u Lffe Sciences Senior Product Experience Technical Specialist, Dassault Systéemes SIMULIA
The FDA views modeling and simulation as incentives to innovation that can reduce the time and cost of device
design, assessment, and manufacturing. It is in all our interests — the medical device industry, the regulatory

agency, and software companies — to collaborate to ensure that the power of simulation is increasingly utilized
to solve the wide range of challenges in medical device development. We can all agree that the ultimate goal is
the safety and effectiveness of medical devices for every physician who uses them, and every patient who
needs them.
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FDA Recognizes Computer Simulated g =lin]v
Performance Data in Device Evaluation
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Computer simulation has increasingly established itself as a valuable tool for medical device companies in testing new product

design. In conjunction, FDA is receiving a growing number of submissions that include simulation data, leading the agency to
believe that computer modeling and simulation (M&S) has potential to supplement traditional models used to evaluate devices.

To connect the interest in M&S with the device approval process, the Center for Device and Radiological Health (CDRH) and the
American Society of Mechanical Engineers (ASME) are drafting verification and validation guidelines expected out laterin 2013.

“The message from FDA is, "You are already using this kind of tool for your design evaluation; why don’t you provide that
information to us when you submit the data so that we can better understand your design,’ * says Cheryl Liu, Life Sciences Senior
Product Experience Technical Specialist at Dassault Systéemes SIMULIA, which worked with CDRH to develop the organization's
internal framework for validating and regulating industry-submitted simulations. “From FDA's perspective, they want the
manufacturers to include those data so that they can see the performance of the device better through simulation results (rather)
than just physical testing and animal testing itself. Basically the two components really come together.”

Most device companies use simulation as a development and design optimization tool, whether for manufacturing, stress
analysis or fatigue life predictions, Liu says. A ten-year life cycle bench test of a knee implant can take three months, but with
simulation it can take less than a week. Device companies have embraced simulation due to its savings in cost and time.
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Public Meeting - FDA/NIH/NSF Workshop on Computer Models and
: Validation for Medical Devices, June 11-12, 2013

The Food and Drug Administration (FDA) is announcing its 5th Public Workshop on Computer Methods for
Medical Devices titled “FDA/NIH/NSF Workshop on Computer Models and Validation for Medical Devices.”
PastWorkshops & Conferences The purpose of the meeting was to present, discuss and receive input on an FDA library of models and data
relevant to medical devices and to discuss a strategy to assess the credibility of computer models used to
evaluate medical devices.

Workshops & Conferences
(Medical Devices)
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Date, Time and Location:
This meeting was held June 11-12, 2013, beginning at 8:30 a.m. at the following location:

FDA White Oak Campus

10903 New Hampshire Avenue

Bldg. 31, Room 1503 (the Great Room)
Silver Spring, MD, 20993

» FDA Campus Information
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