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Oncology for Scientists 
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Tumor 
immunity 

Tumor growth 

The tumor environment is an immunological battle ground: Good vs. Bad 

Immunological Battle Ground 

RPCI CFI TCPF “cGMP Facility” 
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   CD 80+    CD86+      CD83+           CD14- 

How do we identify DCs? 

NY-ESO-1 DC Vaccine Manufacture 
Process 
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Clinical trials are made up of distinct parts called 
phases. 
● Phase I clinical trials are used to show that a 
new treatment is safe for a small group of people. 
● Phase II clinical trials provide more information 
about the safety of the new treatment and how 
well it works to treat cancer. 
● Phase III clinical trials compare the new 
treatment with the standard treatment in a large 
group of people. 
 

Clinical Trial Phases 
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History of Good Manufacturing Practices 
(GMPs) 
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History of Good Manufacturing Practices 
(GMPs) 

History of Good Manufacturing Practices 
(GMPs) 

• 1906 Pure Food and Drug Act 
• 1938 Federal food, Drug and Cosmetic (FD&C) Act 
• 1941 Two Unrelated Events 
• 1944 Public Health Services Act 
• 1962 Kefauver-Harris Drug Amendments 
• 1963 GMPs for Drugs (28 FR 6385) 
• 1975 cGMPs for Blood and Blood Components Final Rule 
• 1976 Medical Device Amendments 

• 1978 cGMPs for Drugs and Devices (21 CFR 210-211 and 820) 
• 1979 GLPs (21 CFR 58) Final Rule 
• 1980 Infant Formula Act 
• 1982 Tamper-Resistant Packaging Regulations Issued for OTC Products 
• 1983 Two Unrelated Regulatory Events 
• 1987 Guideline on General Principles of Process Validation 
• 1990 Safe Medical Devices Act 
• 1992 Generic Drug Enforcement Act 
• 1996 Two Unrelated Events 
• 1997 cGMPs for Medical Devices (Quality System Regulation) Final Rule 
• 1997 Electronic Records Final Rule (21 CFR 11) 
• 1998 Draft Guidances 
• 1999 QSIT Inspection Handbook 
• 2001 ICH Q7A API guidance 
• 2002 Drug Manufacturing Inspections Compliance Manual 
• 2008 Guidance for Industry: Phase I Clinical Trials  

Barbara Kimmel, A Brief History of the GMPs 

History of Good Manufacturing Practices 
(GMPs) 

• GMPs were developed out of a need for consistent methods to 
develop and manufacture drugs, devices, and food in the United 
States 

 

• GMP regulations are promulgated and enforced by the FDA and 
primarily housed within the Federal Food, Drug, and Cosmetic Act 

 

• GMPs are based on industry best practices that continually evolve 
as science, technology, and manufacturing techniques change 

– Commonly referred as Current Good Manufacturing Practices 
(cGMP)s 



3/30/2017 

7 

GMPs Defined 

• GMPs are methods, facilities, or controls used in 

the production of drugs, devices, foods, and 

biologics. These manufacturing practices are 

designed to ensure the safety, identity, strength, 

quality, and purity of such products, driven by 

Standard Operating Procedures (SOPs) 

(b) Any such building shall have adequate 
space for the orderly placement of 
equipment and materials to prevent mixups 
between different components, drug 
product containers, closures, labeling, in-
process materials, or drug products, and to 
prevent contamination. The flow of 
components, drug product containers, 
closures, labeling, in-process materials, and 
drug products through the building or 
buildings shall be designed to prevent 
contamination. 

Characteristics of GMP regulations and 
interpretations 

 

 

Benefit: 

• Manufacturers and researchers are able to 

interpret and apply the regulations in ways that 

may work best for their unique situations 

Risk: 

• The flexibility may lead to confusion during the 

interpretation of the regulation and misapplied 

control mechanisms 

GMP regulations are largely general and open 

for interpretation 
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Laurie P. Norwood, M.S.; Deputy Director of FDA CBER DMPQ/OCBQ 
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Current industry practice generally divides the responsibilities of the 

quality control unit (QCU), as defined in the CGMP regulations, between 

quality control (QC) and quality assurance (QA) functions.  

 

• QC usually involves  

(1) assessing the suitability of incoming components, containers, 

closures, labeling, in-process materials, and the finished products  

(2) evaluating the performance of the manufacturing process to ensure 

adherence to proper specifications and limits  

(3) determining the acceptability of each batch for release  

 

• QA primarily involves  

(1) review and approval of all procedures related to production and 

maintenance  

(2) review of associated records  

(3) auditing and performing/evaluating trend analyses  

 

QC/QA Program 

Excerpt from the Guidance for Industry Quality Systems Approach to Pharmaceutical CGMP Regulations  

QC/QA Program 

• Maintenance of a Quality Control Unit 

• Training of operators 

• Developing, maintaining and ensuring adherence to the SOPs 

• Room clearance/change-over procedures 

• Maintaining manufacturing records 

• Change controls 

• Equipment/instrument qualification, calibration and maintenance 

• Facility and equipment cleaning/sanitization 

• Environmental monitoring 

• QC testing and in-process and final product release testing 

• Approval of contract services and vendor qualifications 

• Rejection and approval of in-coming materials and final products 

• Deviation and out of specification (OOS) reports, investigations, corrective and 

preventative actions 

CRS – 2014 Clinical Year 
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ADA-SCID 

• Autosomal Recessive 

• Incidence: 1:200,000-1:1 million 

births 

• Presents at infancy with: 

     Recurrent opportunistic 

 infections  

     Failure to thrive 

     Pan-lymphopenia (T-,B-, NK-)  

     Absent cellular and humoral

 immunity 

 

CD3e (<1%)

JAK3

(6%)

Unknown (7%)

CD3d (<1%)

RAG (3%)

Artemis (1%)

IL7Ra

(9%)

ADA (16%)

Unknown

autosomal

recessive

(10%)

X-SCID

(46%)

(10-20%) 

ADA 

Conventional Treatments 

• Allogeneic BMT 

  HLA-identical 

  Haplo-identical 

 

• Enzyme replacement therapy 

  PEG-ADA 

PEG-ADA Enzyme Replacement 

• Injections must be administered life-long 

• Expensive (~$200,000-$400,000 per year) 

• Only partial immunity is restored in some cases 

Why SCID is a good Candidate Disease 

to be Used for Gene Transfer 

• A monogenic disease 

 

• It is believed that a small number of 

corrected HSCs can be curative. 

 

• Therefore, even if only a small number of 

cells receive the therapeutic gene, the 

patient may derive some benefit. 
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• The common ancestor to all 
types of blood cells 

• Have the ability to perpetuate 
themselves through self-
renewal  

• Generate mature cells of a 
particular tissue through 
differentiation 

• One of the best-characterized 
stem cells in the body and the 
only stem cell that is clinically 
applied in the treatment of 
diseases for example, leukemias 
and congenital   
immunodeficiencies  
 Reya et al., 2001 

Hematopoietic Stem Cells (HSC) 

HSC 

CD34+ 

Hematopoietic Stem Cells (HSC) 

Hematopoietic Stem Cells (HSC) 
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  Clinical Trials of Gene Transfer  

for ADA-Deficient SCID 
• In the early 1990s, retroviral vectors were used to transfer a normal 

human ADA cDNA to T cells collected by leukopheresis (US, Italy, 
Japan) 

 

• Later, investigators started to use progenitors from the bone marrow 
(Netherlands, Milan) for gene transfer. 

 

• In 1993, 3 infants, who were diagnosed in utero, had gene transfer to 
their umbilical cord blood CD34+ cells, which were reinfused when the 
babies were 4 days old (CHLA, NIH) 

 

• In all cases, T cells with the normal gene were produced, but at levels 
too low to restore immunity.  

 

• All subjects continued to receive PEG-ADA enzyme and did not 
receive any cytoreductive conditioning. 

 

• Minimal clinical benefit seen. 

 
 

New Gene Therapy Trial for 

ADA-deficient SCID – first performed in Milan, Italy 

• In 2002, a group in Milan, Italy published a paper in Science on 
2 patients who were treated by retroviral-GT to their bone 
marrow CD34+ cells and who derived benefit 

 

• The patients were not on PEG-ADA at the time and received 
4mg/kg busulfan (an alkylating agent, which destroys 
predominantly stem cells) 

 

• This group has now treated ~15 patients, the majority of who 
have derived benefit (Data on first 10 has been published.) 

 

• Subsequent GT studies for ADA-SCID [in London (data on 1 
subject has been published) and the US] have been designed 
similarly 

U.S. Trial of Gene Therapy for ADA-SCID 

Using CD34+ cells from Bone Marrow 

2001 

• + PEG-ADA 

• no Busulfan 

• compare 2 retroviral vectors 

• minimal clinical Benefit 

• 4 subjects treated 2001-2002 

2005 
• no PEG-ADA 

• + Busulfan 

• compare 2 retroviral vectors 

• 3 off PEG-ADA 

• 6 subjects treated 2005-2009 

2009 
• no PEG-ADA 

• + Busulfan 

• one retroviral vector 

• Too early 

Phase II 

Subject #200s Subject #400s Subject #300s 

• 3 subjects treated 2009 

- 2010 

Phase I/II 
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U.S. Trial of Gene Therapy for ADA-SCID 

Using CD34+ cells from Bone Marrow 

2001 
• + PEG-ADA 

• no Busulfan 

• compare 2 retroviral vectors 

• 4 subjects treated 2001-2002 

2005 
• no PEG-ADA 

• + Busulfan 

• compare 2 retroviral vectors 

• 6 subjects treated 2005-2009 

2009 
• no PEG-ADA 

• + Busulfan 

• one retroviral vector 

Phase I/II Phase II 

Subject #200s Subject #400s Subject #300s 

• 3 subjects treated 2009 

- 2010 

Collect bone marrow 

Isolate CD34+ cells 

Pre-stimulate (SCF, Flt-3L, 

MGDF on CH296 x 2 days) 

Divide cells into 

two aliquots 

Separately transduce with 

 retroviral vectors:  

GCsap-ADA and MND-ADA 

x 3 days 

Infuse cells into 

patient 

2001-2009 Phase I/II Gene Transfer 

Clinical Trial (CHLA & NIH) 

Busulfan 

administration 

 (37.5-45 mg/m2 x2) 

Withdraw PEG-ADA 

 (2 wks before GT) 

PBMC ADA Enzyme Activity 
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RBC dAXP Levels 

% dAXP in RBCs
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Takeaways: 

1.The phases of a clinical trial 

2.Knowledge that you need to prepare an 

Investigational New Drug Application (IND) 

3.The IND - Chemistry Manufacturing and Controls 

section 

4.Know the challenges of getting an IND approved 

by the FDA, eg. 

1. Infrastructure 

2.Testing 

 

 

 

THANK YOU ! 


