


• This document may include statements that constitute “forward looking 
statements,” which are often characterized by the terms “may,” “believes,” expects” 
or “anticipates” and do not reflect facts.

• Forward-looking statements involve risks, uncertainties and other factors that may 
cause actual results, performance or achievements of PharmaCyte Biotech and its 
subsidiaries to be materially different from those expressed or implied by such 
forward-looking statements.  Forward-looking statements speak only as of the date 
the statement was made.  PharmaCyte does not undertake, and specifically declines, 
any obligation to update any forward-looking statements.

• Factors that may affect forward-looking statements and PharmaCyte’s business 
generally include, but are not limited to: (i) the risk factors, cautionary and other 
statements set forth in PharmaCyte’s periodic filings with the Securities and 
Exchange Commission available at www.sec.gov; and (ii) other factors that 
PharmaCyte is currently unable to identify or quantify, but may exist in the future.

Safe Harbor Statement

2



Developing Therapies by Encapsulating Genetically Modified Live Cells to 
Treat Diseases

• Cancer:

o Use encapsulated genetically modified human cells to convert a prodrug from its 
inactive form to its cancer killing form

o Encapsulated cells would be implanted near the site of the tumor; chemotherapy 
prodrug would be given to the patient.  Encapsulated cells are designed to convert 
the prodrug at the site of the tumor

o We believe this will have optimal cytotoxic effect with reduced treatment-related 
side effects

• Diabetes:

o Use encapsulated  genetically modified human cells or beta islet cells that produce, 
store and release insulin in response to concentrations of glucose in the body

o Encapsulated cells would be implanted to act as an artificial pancreas for insulin 
production

Platform Technology for Cancer and Diabetes
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Preclinical Phase 1 Phase 2b* Phase 3
Encapsulated live cells converting 
Ifosfamide – antitumor effectiveness 

Pancreatic Cancer: 

Preclinical Phase 1 Phase 2 Phase 3

Encapsulated live cells producing 
insulin – treatment for Type 1 and 
insulin-dependent Type 2 diabetics

Diabetes: 

Preclinical Phase 1 Phase 2 Phase 3

Preclinical Phase 1 Phase 2 Phase 3

Encapsulated live cells converting 
cannabinoid prodrug – antitumor 
effectiveness

Cannabinoids: 

Abdominal Cancers: 
Encapsulated live cells converting 
Ifosfamide – delaying malignant ascites 
fluid production and accumulation

Product Pipeline

*Subject to an IND being filed and accepted by the FDA 



Use of Platform Technology

Targeted Chemotherapy for Pancreatic Cancer

• Cell-in-a-Box® encapsulated live cells + cancer prodrug ifosfamide

• Ifosfamide has been used to treat various cancers, but sometimes cannot be used due to 
toxic effects

• Cell-in-a-Box® capsules containing genetically modified live human cells that produce an 
enzyme which converts ifosfamide into its cancer-killing form would be implanted in the 
blood supply close to the tumor

• Ifosfamide prodrug would be given intravenously at low doses (1g/m2) and would be 
activated close to the tumor

• Placement of Cell-in-a-Box® capsules close to the tumor enables the conversion of the 
ifosfamide into its “cancer-killing” near the tumor 

• Cancer-killing metabolite of ifosfamide has a short half-life, resulting in little to no 
collateral damage to other organs in the body 

• Could significantly reduce tumor size with little to no treatment-related side effects
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Cell-in-a-Box® Capsules

Unique Encapsulation Material

• Capsules are made of bio-inert material and are biocompatible

• Capsules shown to be safe, effective and durable in the human body

• Capsules do not elicit immune responses or damage surrounding tissues

• Capsules have pores for nutrient and waste transfer

• Pores are too small for immune system cells to enter or encapsulated live cells to leave

• Long-term frozen storage of encapsulated live cells possible with approximately 90% 
viability of live cells upon thawing

• Manageable logistics and long shelf-life

• Other encapsulation materials – such as alginate – are less robust and less stable.  None 
can effectively freeze and ship encapsulated live cells
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Targeted Deployment and Activation
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• Capsules containing live 
ifosfamide-activating cells would 
be implanted in the blood vessels 
leading to the pancreatic tumor  

• Low dose ifosfamide would be 
given intravenously

• Ifosfamide would be converted to 
its cancer-killing form by the 
encapsulated live cells

Blue Arrow:  Ifosfamide enters capsules
Red Arrow:  Conversion to active form
White Arrow:  Activated ifosfamide targets tumor 



Mechanism of Action

Immune system cells 
too large to enter 

capsule

Single capsule containing 
ifosfamide-activating live cells

Inactive ifosphamide 
άǇǊƻŘǊǳƎέ

ά!ŎǘƛǾŀǘŜŘέ ƛŦƻǎŦŀƳƛŘŜ 
molecules

cancer killing in-situ

Pancreas
tumor
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Placement of Encapsulated Cells
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A. Angiography of blood vessels to the 
pancreas

B. Insertion of catheter into the pancreas 
blood vessel (arrow)

C. Injection of microcapsules  

D. Angiography shortly after capsule 
implantation (arrow) 

Blood supply to the pancreas will 
not be impeded by the capsules



Pancreatic Cancer

Aggressive Cancer with Poor Prognosis

• Third leading cause of cancer-related deaths in the western world

• Overall five-year survival rate is 8%

• Expected new pancreatic cancer patients in 2018 in the U.S. >55,400

• Approximately 74% die within the first year of diagnosis

• More than 90% die within 5 years of diagnosis

• Patients have a 3.5 month average life expectancy after diagnosis without 

treatment

• Usually not diagnosed until cancer is advanced and inoperable

• No cure unless cancer is surgically removed in its earliest stages

• Since the first drug (gemcitabine) was approved for pancreatic cancer in 1996, 

approximately 40 pivotal Phase 3 clinical trials have been conducted

• Little improvement in median survival time and percentage of one-year survivors 

despite these trials

• Most success has been achieved with gemcitabine + another chemotherapy drug
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Previous Trials in Pancreatic Cancer Using Cell-

in-a Box®
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Phase 1/2 Clinical Trial with Two Courses of Low Dose Ifosfamide

• Fourteen patients with advanced, inoperable pancreatic cancer were treated in a single-
arm (no comparator arm) trial at a single study site in Rostock, Germany starting in 1998 
with only two courses of low dose ifosfamide (1 g/m2) 

• Feasibility, safety, tolerability and clinical benefit were endpoints and tumor 
responsiveness to treatment was determined by response rate, median survival and 
percentage of one-year survivors 

• Median survival: gemcitabine = 5.7 months vs. Cell-in-a-Box® + ifosfamide = 10 months

• Percentage of 1-year survivors: gemcitabine = 18% vs.Cell-in-a-Box® + ifosfamide =36%

• Treatment-related side effects: gemcitabine = significant vs.Cell-in-a-Box® + ifosfamide = 
none



Phase 2 Clinical Trial with Two Courses of Twice the Amount of 
Ifosfamide

• Thirteen patients with advanced, inoperable pancreatic cancer were treated in a single-
arm, multi-site (3 in Germany [Rostock, Berlin, Munich], 1 in Berne, Switzerland) study 
starting in 1999.  The only difference from the Phase 1/2  trial was that the dose of 
ifosfamide was doubled to 2 g/m2 in an attempt to get better antitumor effects

• Doubling the dose of ifosfamide did not result in greater antitumor effectiveness, but did 
result in treatment-related side effects

Overall Comparison of Results of the Two Clinical Trials

• When used in combination with Cell-in-a-Box® capsules, ifosfamide should be given to 
patients at 1 g/m to be safe, effective and well tolerated.  In some cases, a patient’s tumor 
went from inoperable to operable

Previous Trials in Pancreatic Cancer Using Cell-
in-a Box® (cont’d)
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Planned Phase 2b Trial in Pancreatic Cancer 

Developing Therapy to Address Critical Unmet Medical Need

• A critical unmet medical need exists for patients with advanced pancreatic cancer 
whose tumors are locally advanced, non-metastatic and inoperable (LAPC) but no 
longer respond to Abraxane®  + gemcitabine or FOLFIRINOX – the current standard 
of care 

• These patients have no meaningfully beneficial treatment once their tumors no 
longer respond to this combination therapy

• Two commonly used treatments for such patients are 5-fluorouracil (5-FU) or 
capecitabine (a prodrug of 5-FU) chemotherapy + radiation

• Both treatments are marginally effective in treating the tumor and result in 
serious side effects

• The goal of the planned Phase 2b trial is to show that PharmaCyte’s therapy for 
pancreatic cancer can serve as a “consolidation therapy” with the first line 
standard of care and address the critical unmet medical need for these 
pancreatic cancer patients by reducing the size of their tumor with reduced side 
effects
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Planned Phase 2b Trial Design

Elements of the Trial Design

• Design: The trial is an open-label, randomized multicenter study with active 
comparators 

• Location:Trial will be conducted in the United States and possibly later in Europe

• Objective: Trial will be designed to show Cell-in-a-Box® + low-dose ifosfamide can 
serve as an effective and safe consolidation chemotherapy  for patients whose 
tumors no longer respond to the therapy of Abraxane® + gemcitabine or FOLFIRINOX

• Eligibility:  Only patients whose tumors are locally advanced, inoperable and non-
metastatic (LAPC) will be eligible to be enrolled

• Treatment Group: Each patient treated with PharmaCyte’s therapy will receive a 
single implantation of 300 Cell-in-a-Box® capsules + multiple courses of low-dose 
ifosfamide until they become refractory

• Primary Endpoints: progression-free survival and safety 

• Secondary Endpoints: overall survival, increase response rate, decrease in pancreatic 
tumor marker CA 19-9 patient’s tumor becoming operable, quality of life and 
immunological response
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Elements of the Trial Design

• Study Population: Patients with LAPC who have stable disease after 4-6 cycles of 
chemotherapy of  Abraxane® + gemcitabine or  one cycle of FOLFIRINOX

• Comparator: Chemoradiation therapy with capecitabine and external beam 
radiation (EBRT) or radiation therapy with stereotactic body radiation therapy(SBRT) 
alone  

• Randomization: The randomization will be stratified by previous treatment and 
control arm choice

Planned Phase 2b Trial Design (cont’d)
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Planned Phase 2b Trial Design Oncologists 

Leading Experts in Development of Therapies to Treat Pancreatic Cancer
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Dr. Daniel D. Von Hoff Dr. Manuel Hidalgo Dr. Matthias Löhr



Planned Phase 2b Trial Design Oncologists (cont’d)
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Dr. Daniel Von Hoff
• A leading oncologist in the development of drugs to treat pancreatic cancer
• Involved in clinical trials for more than 200 anticancer and biologic drugs
• Conducted early clinical trials for most of the cancer agents approved in the U.S. in the last 20 years
• Involved in the clinical development of gemcitabine and Abraxane® for pancreatic cancer
• Professor of Medicine at Mayo Clinic Scottsdale and University Arizona College of Medicine, Chief 

Scientific Officer of Scottsdale Healthcare and U.S. Oncology, Physician-in-Chief and Distinguished 
Professor of the Translational Genomics Research Institute (TGen) and Chief Development Officer of 
Translational Drug Development (TD2)

Dr. Manuel Hidalgo
• A leading oncologist and clinical investigator in pancreatic and other cancers
• Co-founder and Chairman of the International Pancreatic Cancer Research Team
• Assisted in the development of more than 30 novel oncology drugs; several for pancreas cancer
• Former head of Clinical Development at the Spanish National Cancer Research Center in Madrid and 

Co-Director of Drug Development and Gastrointestinal Oncology at Johns Hopkins University
• Currently Clinical Director of the Rosenberg Clinical Cancer Center and Chief of the Division of 

Hematology-Oncology at Beth Israel Deaconess Medical Center in Boston

Dr. Matthias Löhr 
• A leading European oncologist and gastroenterologist
• Principal Investigator for previous clinical trials of PharmaCyte’s pancreas cancer treatment
• Chairman of PharmaCyte’s Medical and Scientific Advisory Board
• Currently Professor of Gastroenterology and Hepatology at the Karolinska Institute in Sweden



Planned Phase 2b Trial Preparations
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Manufacturing Capability

• cGMP facility successfully audited and deemed ready for production

• Production of clinical trial material being validated

• Trial material expected to be available this summer

Trial Preparations

• Pre-IND meeting held with FDA in January 2017

• IND submission being prepared based upon Pre-IND meeting

• Met with US/EU investigators at 2017 ASCO annual meeting to refine trial design

• Dr. Manuel Manuel Hidalgo selected as Principal Investigator

• Oncology Advisory Board formed to assist with trial design

• Study synopsis and schedule of assessments finalized by Clinical Trial Leadership 
Team 

• Protocol being prepared

• CRO selection process underway



FDA Granted Orphan Drug Designation for Pancreas Cancer Therapy 

• Provides 7 years of market exclusivity in the United States

EMA Granted Orphan Drug Designation for Pancreas Cancer Therapy

• Provides 10 years of market exclusivity in the European Union   

Eligible for Biologics Price Competition and Innovation Act 

• Provides 12 years of market exclusivity in the United States  

IP Portfolio and IP Protection Strategy

• Exclusive license world-wide for cancer therapy and diabetes therapy using encapsulated 
genetically modified human cells

• Patent applications filed for protection of the genetically engineered cells that convert the 
cancer prodrug ifosfamide  

• Patent protection for the Melligen cells

• Encapsulation process uses patent-protected cellulose sulphate

• Trade secrets and know-how

Orphan Drug Status and IP Portfolio 
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Malignant Ascites Fluid Accumulation

Developing Therapy to Treat Malignant Ascites Fluid Using Encapsulated 
Live Cells that Activate Ifosfamide 

• Malignant ascites fluid is secreted by abdominal tumors into the abdomen

• Contains cancer cells that can seed and form new tumors throughout the abdomen

• Accumulates in the abdominal cavity causing swelling of the abdomen, shortness of 
breath, nausea and abdominal pain

• Must be removed on a periodic basis by paracentesis.  This is painful and costly

• No available therapy adequately prevents or delays the production and 
accumulation of malignant ascites fluid

• Preclinical studies have been conducted by TD2 to determine if encapsulated live 
cells plus ifosfamide can delay the production and accumulation of malignant 
ascites fluid from abdominal cancers.  More preclinical studies are planned

• If the preclinical studies are successful, will file IND for Phase 1 clinical trial to be 
conducted in the U.S. 
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Cannabis Program

Cannabis-derived 
cannabinoid 
“prodrug”

Bio-engineered cell line 
encapsulated with Cell-

in-a-Box® produces 
activating enzyme

Activation of cannabinoid prodrug

causing cancer cell death

Targeted Cannabinoid Chemotherapy

• PharmaCyte has an exclusive, worldwide license to use the Cell-in-a-Box® 
technology in combination with genetically modified cell lines designed to 
activate cannabinoid molecules for the treatment of diseases 

• Plan to initially target glioblastoma* (brain cancer) - a very difficult form of 
cancer to treat                                                                                                   *

+ =



Developing Bio-Artificial Pancreas to Treat Diabetes

• PharmaCyte has exclusive world-wide license to use the Cell-in-a-Box to treat diabetes.

• PharmaCyte’s diabetes therapy consists of encapsulating genetically modified human cells 
or beta islet cells using Cell-in-a-Box® technology and then implanting them in the body to 
act as bio-artificial pancreas for Type 1 diabetes and insulin-dependent Type 2 diabetes

• PharmaCyte has the exclusive world-wide license to use Melligen cells.  These are human 
liver cells that have been genetically modified to produce, store and release insulin in 
response to glucose in the body.  

• Melligen cells have demonstrated the ability to reverse the diabetic condition in 
immunosuppressed diabetic mice, but further genetic engineering of the Melligen cells will 
be required to develop a treatment for diabetes in humans

• We are also planning to explore the encapsulation of beta islet cells as an alternative to 
using genetically modified human cells 

• \

Diabetes Program
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Type1 and Insulin-Dependent Type 2 Diabetes and Related Healthcare 

• In 2016, 422 million people had diabetes – 314 million more than in 1980

• In 2016, 8.5% of adults worldwide had diabetes

• In 2016, $827 billion spent annually in treatment of diabetes world-wide

• $245 billion spent annually in the United States as of 2012

• ~30 million people diagnosed in United States

• Worldwide economic burden of diabetes in 2015 was $1.3 trillion

Diabetes Market
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Kenneth L. Waggoner, J.D. ςChief Executive Officer, President and General Counsel
• Over four decades of experience in law, management, operations  and business
• Former Senior partner with Brobeck, Phleger and Harrison providing services to biotechnology clients 

such as Chiron, Amgen, Biogen and Idec
• Represented Fortune 100 companies most of his professional career
• Former Vice-President and General Counsel of Chevron’s Global Downstream

Dr. Gerald W. Crabtree ςChief Operating Officer
• Over 50 years experience in cancer research and all phases of cancer drug development
• Former Associate Professor of Medicine at Brown University and the Roger Williams Cancer Center
• Particularly experienced in preclinical studies and clinical trials of cancer drugs
• Coordinated the development of Taxol for Bristol-Myers Squibb

Dr. Linda S. Sher ςChief Medical Officer
• Professor of Clinical Surgery in the Division of Hepatobiliary/Pancreatic Surgery and Abdominal Organ 

Transplantation at the University of Southern California Keck School of Medicine 
• Oversees the implementation and conduct of clinical trials for the USC Department of Surgery
• Vice Chair of the USC Institutional Review Board

Prof. Dr. Walter H. Günzburg ςChief Scientific Officer
• Co-developer of the Cell-in-a-Box® live cell encapsulation technology
• Professor at University of Veterinary Medicine, Vienna and Chief Technology Officer of Austrianova
• Co-Founder, Chairman of the Board and Chief Technical Officer of Austrianova
• Former Director of the Christian Doppler Laboratory for Gene Therapeutic Vector Development
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Prof. Dr. Matthias Löhr ςChairman of Medical and Scientific Advisory Board
• European oncologist and gastroenterologist at the Karolinska Institute in Stockholm, Sweden.  

• Expert in the treatment of pancreas cancer and diabetes

• Served as Principal Investigator for the Phase 1/2 and Phase 2 clinical trials of what is now 
PharmaCyte’s pancreatic cancer therapy

• Former Professor of Molecular Gastroenterology at the University of Heidelberg and Head of a 
Division at the German Cancer Research Center. 

Dr. Eva-Maria Brandtner ςDirector of Diabetes Program Development
• Former Chief Scientist at Austrianova responsible for preclinical studies on Melligen cells
• Concurrently head of encapsulation unit at the Vorarlberg Institute for Vascular Investigation and 

Treatment in Dornbirn, Austria

Dr. Mark L. Rabe ςDirector of Cannabis Program Development
• Integrative holistic medicine and cannabinoid medicine specialist with over three decades of clinical 

experience
• Created educational content, including advanced training in oncology, for doctors and scientists at Eli 

Lilly, Celgene, Genentech, Amgen and others
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Medical and Scientific Advisory Board

Dr. Manuel Hidalgo
• Leading oncologist and clinical investigator in pancreatic and other cancers
• Co-founder and Chairman of the international Pancreatic Cancer Research Team
• Assisted in the development of more than 30 novel oncology drugs
• Clinical Director of the Rosenberg Clinical Cancer Center and Chief of the Division of Hematology-

Oncology at Beth Israel Deaconess Medical Center in Boston

Dr. Hans-Peter Hammes
• Professor of Internal Medicine and Endocrinology at University of Heidelberg, Germany and Section 

Head of Endocrinology
• One of the leading experts in Europe in the treatment of diabetes
• Former member of the German guideline committee on diabetic retinopathy and maculopathy

Dr. Brian Salmons
• Co-inventor of the Cell-in-a-Box® live cell encapsulation technology
• Chief Executive Officer and President of Austrianova
• Former Scientific Director at Bavarian Nordic

Dr. Mark L. Rabe
• Leader in use of cannabis to treat diseases and their symptoms
• Served as Chief Medical Officer of California’s largest network of physician-owned cannabis evaluation 

centers
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Thank you

Questions and Answers
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