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GoalsGoals

nn Discuss the role of cell selection devices in Discuss the role of cell selection devices in 
clinical labsclinical labs
–– Quick overview of several clinical trialQuick overview of several clinical trial
§§ GoalGoal
§§ ProcedureProcedure
§§ No Clinical outcome dataNo Clinical outcome data

nn Discuss the decision process of what to useDiscuss the decision process of what to use
nn Discuss what is required from manufacturer Discuss what is required from manufacturer 

before initiation of trial (from academic POV)before initiation of trial (from academic POV)
nn Discuss the Discuss the ““issuesissues””
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High Speed Cell SortingHigh Speed Cell Sorting
DakoDako MoFlowMoFlow



High Speed Cell Sorting Trials at High Speed Cell Sorting Trials at 
MDACCMDACC

nn ALDH+ cell enrichment for cardiac repairALDH+ cell enrichment for cardiac repair
nn ALDH+ cell enrichment for chronic critical limb ALDH+ cell enrichment for chronic critical limb 

ischemiaischemia
nn CD34+90+ for Breast Cancer transplantationCD34+90+ for Breast Cancer transplantation
nn CD34+90+ for Sickle cell disease (CD34+90+ for Sickle cell disease (AllogeneicAllogeneic))

nn ALDH+ cell enrichment for cord blood expansionALDH+ cell enrichment for cord blood expansion
nn Elimination of Elimination of alloreactivealloreactive T cells for transplantT cells for transplant
nn Isolation of Antigen specific T cells (PR1)Isolation of Antigen specific T cells (PR1)
nn Isolation of Isolation of myelomamyeloma cells for vaccine productioncells for vaccine production



Laboratory ProcedureLaboratory Procedure
AldegenAldegen ProcedureProcedure

nn 100ml HPC100ml HPC--MM
nn Ammonium chloride Ammonium chloride lysislysis
nn CD15 and CD15 and GlyGly--A depletionA depletion
nn Cell Sorting of Cell Sorting of ALDHALDHbrbr cellscells
nn Release assaysRelease assays

–– 65% ALDH+ cells65% ALDH+ cells
–– Viability >70%Viability >70%
–– Gram Stain negativeGram Stain negative
–– EndotoxinEndotoxin <5EU/ml<5EU/ml

nn Return cells to Hospital for Return cells to Hospital for reinfusionreinfusion
–– Within 48 hours of collectionWithin 48 hours of collection



Benefits of High Speed Cell SortingBenefits of High Speed Cell Sorting

nn High purity of cell populationHigh purity of cell population
–– ‘‘eliminationelimination’’ of tumor cellsof tumor cells
–– Elimination of T cellsElimination of T cells

nn Enrichment of a subpopulationEnrichment of a subpopulation
–– CardiomyocyteCardiomyocyte progenitorsprogenitors
–– Gene modified cellsGene modified cells
–– Tumors for vaccine productionTumors for vaccine production



Disadvantages of High Speed Cell Disadvantages of High Speed Cell 
SortingSorting

nn Single use disposablesSingle use disposables
nn TimeTime…….time.time…….time.time
nn Cost of equipmentCost of equipment
nn Cost of procedureCost of procedure
nn Regulatory IssuesRegulatory Issues

–– ReagentsReagents
–– InstrumentsInstruments



FDA issuesFDA issues

nn Use of Mouse Monoclonal antibodyUse of Mouse Monoclonal antibody
nn Depletion of RBC procedureDepletion of RBC procedure
nn Use of antibioticsUse of antibiotics
nn Lot release characterizationLot release characterization
nn Validation of route of administrationValidation of route of administration

–– CatheterCatheter

nn Sterility and Sterility and endotoxinendotoxin testingtesting



Maintaining SterilityMaintaining Sterility



Class 10,000 SuiteClass 10,000 Suite



1. 1ml of 
supernatant from 
last spin

2. 1ml from negative 
fraction (including 
cells)

3. Pooled and sent 
for 14 day sterility

Monitoring SterilityMonitoring Sterility



CellerantCellerant TechnologyTechnology

nnUnclassified Unclassified 
laboratorylaboratory



CellerantCellerant : Applications: Applications

nnCancer Cancer –– Breast CancerBreast Cancer



““361361”” ProductProduct

nn Minimally ManipulatedMinimally Manipulated
nn Homologous use onlyHomologous use only
nn Not a combination productNot a combination product
nn No systemic effect or if it doesNo systemic effect or if it does

–– AutologousAutologous, or 1, or 1stst,2,2ndnd degree relativedegree relative



FDA CorrespondenceFDA Correspondence
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‘‘361361’’ ProductProduct

nn No preNo pre--approval of the study by FDAapproval of the study by FDA
nn GTPsGTPs applyapply

–– Full validationFull validation
§§ Definition of rangesDefinition of ranges
§§ Reagents Reagents 
§§ Final specificationsFinal specifications

–– Environmental monitoringEnvironmental monitoring
–– Emphasis on Core Emphasis on Core GTPsGTPs



Final ConclusionFinal Conclusion

nn This trial required more thought (and This trial required more thought (and 
maybe more work) for the laboratory than maybe more work) for the laboratory than 
any IND we are currently doing any IND we are currently doing 

MDACC



• Low Cell Dose
• Delayed Engraftment
• Delayed Immune Reconstitution 
• Increased Graft Failure

Background

Disadvantages of Cord Blood vs. Bone Marrow

Potential Solutions:
• Double Cord Transplantation
• Ex Vivo Expansion



Ex-Vivo Expansion
with G-CSF, SCF, and  TPO

Ex-Vivo Expansion
with FLT3, SCF, IL6, TPO plus

TEPA (Copper Chelator)

21 days 14 days

MDACC Expansion TrialGamida Expansion Trial

20 – 50% fraction 100% fraction

CD133+ enrichment CD133+ enrichment



Day 0
50 ml

Day 7
800ml

Day 14
Harvest

MDACC Cord Blood Expansion Trial



AnergyAnergy TrialTrial

nn E. E. GuinanGuinan workwork
nn Anergize/tolerizeAnergize/tolerize cells to a specific cells to a specific 

reactivity (HLA) while maintaining all other reactivity (HLA) while maintaining all other 
reactivityreactivity

nn HaploidenticalHaploidentical settingsetting
nn Donor T cells Donor T cells tolerizedtolerized against the against the 

recipientrecipient’’s HLAs HLA
–– Reduce GVHReduce GVH
–– Increase immunity post transplantIncrease immunity post transplant



AnergyAnergy ProcedureProcedure

nn Step 1Step 1
–– CD34 selection of Stem Cell SourceCD34 selection of Stem Cell Source

nn Step 2 (d32)Step 2 (d32)
–– Donor cells are incubated with cells from a Donor cells are incubated with cells from a 

family member and antifamily member and anti--B7.1 and B7.2 B7.1 and B7.2 
antibodiesantibodies
§§ Family member cells express HLA antigens in Family member cells express HLA antigens in 

common with the patient but different from the common with the patient but different from the 
stem cell donorstem cell donor

–– 3 day incubation3 day incubation
–– Harvest and infusionHarvest and infusion



Veto Cell ProjectVeto Cell Project

nn Y. Y. ReisnerReisner workwork
nn Donor cells are cultured against an irrelevant Donor cells are cultured against an irrelevant 

stimulator populationstimulator population
–– Goal to generate CTLGoal to generate CTL

nn These cells then inhibit residual patient cells These cells then inhibit residual patient cells 
from rejecting the graft (from rejecting the graft (HvGHvG))

nn BenefitBenefit
–– Lower number of stem cells required for engraftmentLower number of stem cells required for engraftment
–– Maybe able to use more disparate grafts (9 out of 10 Maybe able to use more disparate grafts (9 out of 10 

with selection)with selection)
–– Reduce the chemotherapy intensityReduce the chemotherapy intensity



Veto ProcedureVeto Procedure

nn Day 1:  Day 1:  Donor cells and Donor cells and irrirr EBV cell lineEBV cell line
nn Day 10: Day 10: RestimulationRestimulation
nn Day 14: CD4/CD56 depletionDay 14: CD4/CD56 depletion

§§ >90% CD8+ cells>90% CD8+ cells

nn Day 21:Day 21: RestimulationRestimulation
nn Day 28:Day 28: HarvestHarvest



NK ProtocolNK Protocol

nn Perugia group has noticed that a majority Perugia group has noticed that a majority 
of patients that have responded are of patients that have responded are KirKir
mismatched with the donormismatched with the donor

n Evaluate role of Alloreactive NK cells to 
augment the antileukemia effects of the 
chemotherapy preparative regimen and 
allogeneic stem cell transplantation in 
patients with AML/MDS
– engraftment, GVHD, leukemia relapse and 

survival.



NK ProcedureNK Procedure

nn NonNon--mobilized HPCmobilized HPC--A cells collectedA cells collected
nn CD3 depletionCD3 depletion
nn CD56 enrichmentCD56 enrichment
nn Culture overnight with ILCulture overnight with IL--22
nn Harvest and infuseHarvest and infuse



DC Vaccine StrategyDC Vaccine Strategy



Preparation of AMLPreparation of AML--Loaded Loaded DCsDCs
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PGE2 

Mature DCs
Analyze:CFC, Elispot
chromium release, 3H

or
Inject into patient

2 days
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DendriticDendritic Cell TrialsCell Trials

nn AMLAML
nn MyelomaMyeloma



How do we choose an instrument?How do we choose an instrument?

nn Track record: has it been used in clinical Track record: has it been used in clinical 
trials beforetrials before

nn Audit of manufacturerAudit of manufacturer
nn DocumentationDocumentation
nn Discussions with FDADiscussions with FDA
nn Compromise???Compromise???



What do we do?What do we do?
DocumentationDocumentation

nnManufacturer Manufacturer 
Certificate of Certificate of 
AnalysisAnalysis

nn Instructions for useInstructions for use

nn Changes???Changes???



What do we do?What do we do?
DocumentationDocumentation

nn Documentation from companiesDocumentation from companies



What do we do?What do we do?
Internal Validations/ QualificationsInternal Validations/ Qualifications



What do we do?What do we do?
Manufacturer ChangesManufacturer Changes

nn EquipmentEquipment
nn DisposablesDisposables
nn SoftwareSoftware



What do we do?What do we do?
Manufacturer ChangesManufacturer Changes

nn EquipmentEquipment
–– ReRe--validation/qualificationvalidation/qualification



What do we do?What do we do?
Manufacturer ChangesManufacturer Changes

nnDisposablesDisposables
–– Analysis of changeAnalysis of change
§§ Same materials, change in configurationSame materials, change in configuration
§§ New Material New Material –– mini to full revalidationmini to full revalidation



What do we do?What do we do?
Manufacturer ChangesManufacturer Changes

nn SoftwareSoftware
–– Most commonMost common
–– Require a summary of changes from QA Require a summary of changes from QA 

of manufacturerof manufacturer
§§ Evaluate impact on processingEvaluate impact on processing

–– Little impact Little impact –– retrospective analysisretrospective analysis
–– Possible/Definite impact Possible/Definite impact –– rere--validationvalidation



Additional Devices Used Additional Devices Used 
in Cell Processingin Cell Processing



Questions?Questions?


