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A Unique Customer Value Proposition for Pharma and Biotech

Partnering to support our customers—from discovery to molecule to medicine

Leading contract development and 

manufacturing organization
Leading life sciences offering



5 Proprietary & Confidential

Cell and Gene Therapy Workflows

Kit production 

and distribution

Collection and 

packaging

Transit and 

tracking

Receiving and 

processing

Cell isolation Cell engineering Cell expansion Wash, fill, 

finish, and cryo

Product 

acquisition

Receipt and 

inventory

Storage and 

monitoring

Distribution Transit and 

tracking

Clinical site receipt 

and administration

Lot release and 

characterization

Cell collection

Cell processing

Cell distribution
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Safety, Characterization, Manufacturing and Consistency are one

• Product Safety

• Characterization

• Manufacturing

• Consistency

It is not possible to consider one aspect on its own.

Characterization

Identity

Purity and impurities

Potency

Manufacturing

Process control

Qualification and validation

QA/QC tracking

Consistency

Specifications

Stability

Comparability

Product safety

Donor screening

Microbial testing

Critical factors that cannot be considered separately
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What does the US FDA Guidelines recommend regarding ancillary reagents

1. Chemistry, Manufacturing, and Control (CMC) Information for Human Gene Therapy Investigational New Drug Applications (INDs); Guidance for Industry 1/2020

PRODUCT MANUFACTURING AND CHARACTERIZATION INFORMATION

Ancillary Reagents/ Raw materials

• Reagents can affect the safety, potency, and purity of the final product, especially by introducing adventitious 

agents.

• Things required to declare for reagent:  

➢ Concentration of the reagent at the manufacturing step at which it is used; vendor/supplier; source; reagent quality; 

COA or cross-reference letters

• Qualification Program

➢ If not FDA-approved or cleared, additional testing may be needed 

➢ includes safety testing (sterility, endotoxin, mycoplasma, and adventitious agents), functional analysis, purity testing, 

and assays (e.g., residual solvent testing) to demonstrate absence of potentially harmful substances. 

➢ Extent of testing depend on how the specific reagent is used in the manufacturing process. 

• Determination of Removal of Reagents from Final Product

➢ test the final product for residual manufacturing reagents with known or potential toxicities and describe the test 

procedures you use to detect residual levels of these reagents in the final product
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Cell Therapy Systems (CTS) Products—Designed for Cell Therapy Manufacturing

1. Tangying Lily Lu et al. (2016) A rapid cell expansion process for production of engineered the autologous CAR-T cell therapies. Hum Gene Ther Methods.

2. http://thermofisher.mediaroom.com/2017-08-30-First-FDA-Approved-Cell-Therapy-for-Leukemia-Utilizes-Thermo-Fisher-Scientifics-CTS-Dynabeads-Technology

3. Madan RA et al. (2011) Sipuleucel-T: harbinger of a new age of therapeutics for prostate cancer. Expert Rev Vaccines. 

Gibco™ CTS™ products 

provide you with a proven 

choice so you can transition 

your cell therapy to the 

clinic with confidence.

• 20 years of cGMP manufacturing 

cell therapy products

• Extensive safety testing panel 

and FDA drug master files

• Proven use in FDA-approved cell 

therapies and over 100 

clinical trials 

cGMP-compliant 

manufacturing

• Manufactured in 

conformity with cGMP for 

medical devices, 21 CFR 

Part 820 

• FDA-registered 

manufacturing site with 

an ISO 13485–certified 

quality management 

system

Testing and 

documentation

• Traceability 

documentation—

including Drug Master 

Files (DMFs) and 

certificates of origin

• Extensive safety 

testing—including 

sterility, endotoxin, 

adventitious agent, and 

mycoplasma on 

applicable products

Proven use

• Used in FDA-approved 

CAR-T therapies[1,2] and 

the first FDA-approved 

therapeutic cancer 

vaccine [3]

• Used in over 100 

clinical trials
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Cell Therapy Media and reagents --- Solutions for your cell type
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Regarding efficacy: Potency assay



12 Proprietary & Confidential

What is potency

• Potency measurements are a necessary part of

product characterization testing, comparability

studies, and stability protocols, which are used to

establish that a consistently manufactured product is

administered during all phases of clinical

investigation.

• No single test can predict clinical efficacy, hence

demonstrate by “substantial evidence”

• Need to develop a release assay to measure your

product’s potency.

Purpose for Potency What should be measured for Potency

Product Characterization

• Recommend that you measure a wide range of product 

attributes in addition to the tests used for routine lot release

Mechanism of Action

• Ideally have MOA, but due to complexity, there is some 

leeway, but all attempt must first be made

1. FDA Potency Tests for Cellular and Gene Therapy Products (Final Guidance for Industry): JANUARY 2011

2. International Society for Cellular Therapy perspective on immune functional assays for mesenchymal stromal cells as potency release criterion for advanced phase clinical trials. Cytotherapy. 2016 Feb;18(2):151-9
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US FDA Guidelines for Potency

• Recommended to start early as it:
➢ Demonstrate product activity, quality and consistency

throughout product development

➢ Generate a collection of data to support specifications

for lot release

➢ Provide a basis for assessing manufacturing changes

➢ Evaluate product stability

➢ Recognize technical problems or reasons a different

assay might be preferable

• If you do not provide sufficient assurance of

potency of product lots to be used in your pivotal

trial(s), your trial may be considered “deficient in

design to meet its stated objectives” and may be

placed on clinical hold (21 CFR 312.42(b)(2)(ii)).

Potency Assay Development Potency Assay Validation

Accuracy

1. FDA Potency Tests for Cellular and Gene Therapy Products (Final Guidance for Industry): JANUARY 2011

Precision (Repeatability, intermediate precision and 

reproducibility)

Specificity

Linearity and Range

System Suitability

Robustness

• Product meets prescribed requirements of potency

(21 CFR 601.2), which requires that you validate your

potency assay (21 CFR 211.165(e)).
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Cell Therapy cell type and the cytokine connection

MSC NK 

1. Chapter 20 - Cytotoxic T Cells , Immunology for Pharmacy 2012 Pages 162-168

2. Secretion of immunoregulatory cytokines by mesenchymal stem cells World J Stem Cells. 2014 Nov 26; 6(5): 552–570.

3. Immunomodulation by Mesenchymal Stem Cells (MSCs): Mechanisms of Action of Living, Apoptotic, and Dead MSCs Front Immunol. 2019 Jun 4;10:1191

4. Cell-based immunotherapy with cytokine-induced killer (CIK) cells: From preparation and testing to clinical application. Hum Vaccin Immunother. 2017 Jun; 13(6): 1379–1387.

5. International Society for Cellular Therapy perspective on immune functional assays for mesenchymal stromal cells as potency release criterion for advanced phase clinical trials. Cytotherapy. 2016 Feb;18(2):151-9

6. The combination of dendritic cells-cytotoxic T lymphocytes/cytokine-induced killer (DC-CTL/CIK) therapy exerts immune and clinical responses in patients with malignant tumors. Exp Hematol Oncol. 2015 Nov 10;4:32 

MSC Immunomodulatory Potential

• By affecting B-cells, Dendritic cells, Monocytes/macrophages, NK 

cells and T-cells

• Effect have been attributed to its secretion of cytokine

• Release of cytotoxic granules to mediate cell apoptosis

➢ Perforin; granzyme

• Secreted cytokines and chemokines

➢ IFN-gamma, TNF-alpha, IL-4, IL-5, IL-10, IL-17A, and

IL-22

• Death-Ligand/death receptor-mediated cell apoptosis

➢ TNF/TNF-R1; FasL/Fas; TRAIL/TRAIL-R1/TRAIL-R2

NK Cell
Cytokine-Induced 

NK (CIK)-NKT

Cytokines T 

Lymphocyte (CTL)

Critical Factors for efficacy to study

2
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Examples of reviewing cytokine signatures for CART-T immunotherapy

“After YESCARTA infusion, pharmacodynamic responses were evaluated over a 4-week interval by measuring 

transient elevation of cytokines, chemokines and other molecules in blood. Levels of cytokines and chemokines 

such as IL-6, IL-8, IL-10, IL-15, TNF-α, IFN-γ, and sIL2Rα were analyzed. Peak elevation was observed within 

the first 14 days after infusion, and levels generally returned to baseline within 28 days. “

Excerpt from YESCARTA™ (axicabtagene ciloleucel) Package Insert

This study investigated 30 different cytokines using a 30-Plex panel over multiple timepoints. 11 cytokines

showed significant changes post-transfusion.
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Cytokine Network

There are more than just one cytokine in play

Hence, conventional methods would not be effective 
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Direct and consistent: (Improving Gold-standard technology)

Challenges of … Innovation: Instant™ ELISA Kit

Time-to-results

• Long testing cycles delays lot 

release 

Consistent Data

• Variability due to multiple steps

• Need direct method 

• Increase consistency of data by reducing human error

• Time saving due to single wash
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Instant™ ELISA Kit 

Greater consistency in shorter time

• Standard curve is pre-made in 

lyophilized form. 

• Single wash step only

• Antibodies are pre-mixed

Lesser hands-on time = Lesser chance of error
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Solving Challenges — (The solution we want)

Challenges of … Innovation: ProcartaPlex (Multiplex Immunoassay)

Trust in data

• Accuracy, precision, sensitivity, 

range and robustness

• Simple and straight forward

Save cost— price per target/sample decrease with more 

protein targets

Save time— run equivalent of multiple ELISAs in 1 day (4-

5hrs)

Low sample volume needed—25 µL for plasma or serum, 

or 50 µL for cell culture supernatant
Time-to-results

• Long testing cycles delays lot 

release 

Product complexity 

• Requires multiple targets

• Validation required

Specific like a sandwich ELISA (antibody pair)

Analysis of up to 80 analytes (50 with the Luminex® 

MAGPIX® system) in a single sample
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Bead-Based Assay Technology

80 sets of superparamagnetic 6.5 µm microspheres

Invitrogen™ ProcartaPlex™ immunoassays 

apply Luminex® xMAP® technology

6.5 microns

Magnetic

Microsphere

Each bead set is associated with 

a specific analyte—in essence, giving 

rise to multiple different immunoassays 

in a single well. 

Beads are dyed using a particular bead-to-dye 

ratio that gives each a particular signature.

Each bead color is 

assigned to an analyte.

A different target can be bound 

to each unique bead type.
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Procartaplex VS ELISA

TNF-αIL-8 IFN-γ GM-CSF

Traditional ELISA

1

2

3

4

25-50uL sample/well

Procartaplex Save Sample

Save Money

Save Time

Increase accuracy
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Immuno-panels 
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ProcartaPlex Custom Panel Configurator and Selection Tool

The panel is created by single click buttons and will turn blue when selected.www.thermofisher.com/order/luminex/

Species

Assay

Sample

Instrument

Analyte selection

Blue: analyte selected

Red: analyte not compatible

http://www.thermofisher.com/order/luminex/
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ProcartaPlex: Analyte specificity and Scalability with Consistency

• Measuring a matrix spiked with known 

concentrations of a variety of different 

but related analytes

• Measuring a single recombinant 

protein within a mixture of different 

bead conjugates

Cross-reactivity testing of analytes 

in preconfigured panels

• We use the same antibodies between 

bigger panels and smaller panel

• Allow for translation of data

Scalability with consistency Data mappable to ELISA

• Switch easily from ProcartaPlex 

assays to ELISAs with reliable results

• Most of our ProcartaPlex assays use 

the same antibody pairs as our 

ELISAs`
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Introducing ProQuantum Immunoassays – a Leap in Next Gen Innovation

Specificity of matched antibody pairs

+
Sensitivity and broad dynamic range of qPCR 

A simple, yet powerful platform for target-specific protein quantitation

High-sensitivity Detect low levels of proteins (fg/ml) with greater sensitivity than traditional methods like ELISA 

Broad dynamic range Can reach 5 logs, minimizing sample dilutions to ensure falling within the range

No proprietary instrument to purchase Runs on any real-time PCR instrument

Includes intuitive cloud-based software For robust data analysis and statistical group wise comparison

Small sample consumption Use 2-5 µL of sample (e.g., 2 μL vs 75 μL for triplicate wells with other methods)

Fast, easy workflow Homogeneous (no wash) assay can provide sample to answer in 2 hours
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A New Generation Immunoassay Platform with an Intuitive Interface and Analytics

Sample analyte concentrations Group wise statistics 

• Guided assay setup is lab notebook / 

e-notebook friendly

• Export data GraphPad Prism software

• Instrument run monitoring app

• Compatible with ALL real-

time PCR instruments

• Linked to online training 

resources

Plate setup wizardStandard curve wizard Customized lab instructions
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ProQuantum High-sensitivity Immunoassays are Rapid and Robust

Step 1: analyte binding

• 5 μL sample + 5 μL antibodies

• 1 hr incubation at room temperature

1 2 3 4Time (hours)

Sample binding to plate – 2 hrs
3 x 

wash Detection antibody binding – 1.5 hrs
3 x 

wash
Substrate, stop, readELISA

Analyte binding Ligation and qPCR
ProQuantum

assay

Step 2: ligation and qPCR readout

• Add 40 μL ligase and qPCR master mix

• In-instrument ligation and 40 cycles qPCR

Transfer .EDS 

file or .CSV file 

with Ct values in 

plate map 

orientation5 μL volume: one 96-well plate (5+5+40)

2 μL volume: two 96-well plates (2+2+16)

1 μL volume: one 384-well plate (1+1+8)
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Superior Sensitivity and Dynamic Range Using Only a Fraction of Sample Volume 

l  ProQuantum immunoassay n  ELISA
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✓ Serum spike-and-recovery:  80% - 120%

✓ Plasma spike-and-recovery:  70% - 130%

✓ Parallelism and linearity of dilution: >0.9

✓ Protein standard calibration to NIBSC or leading ELISA

✓ Inter- and intra-assay reproducibility:  <15% CV of 

calculated concentrations (in linear range of assay)

✓ Analyte cross-reactivity: <10% 

✓ Benchmarking to ELISA

Assay characteristics and performance include:
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Our Targets list

HUMAN MOUSE

Adiponectin IFN-α IL-18 IL-13 MIP-1α GM-CSF LAP/TGFβ

CEA IFNγ IL-21 IL-17A MIP-1β Granzyme B MCP-1

cMET IgA IL-4 IL-17F SAA IFNα TNFα

EGF IgE IL-5 IP-10 Tau pT181 IFNγ VEGF

Eotaxin IgG4 IL-6 LAP/TGFβ Tau Total IL-1α

EPO IgM IL-7 Leptin TNFα IL-2

Flt-3 Ligand IL-1α IL-8 MCP-1 TNF-β IL-4

Fractalkine IL-1β IL-10 MCP-2 Troponin I IL-5

GM-CSF IL-2 IL-12p40 MCP-3 VEGF IL-6

GRO-α IL-3 IL-12p70 MDC IL-17A

HUMAN MOUSE

IL-2R IFNβ

IL-22 IL-22

Coming soon

www.thermofisher.com/ProQuantum
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Clinical research on COVID-19 

Discovering elevated cytokines in severe cases

Lung injury from cytokine storm

Clinical trials using hMSCs to reduce cytokine levels 

• Cytokine storm shown to be a cause for the lung

damage

• Researchers observed that in patient with a severe

response IL2, IL7, IL10, GSCF, IP10, MCP1,

MIP1A and TNF-α

1. https://celltrials.org/

• As of 20th April 2020 there is current 45 cell therapy

trials for Covid-191

• Of which a vast majority uses hMSC1

• Recent references

https://celltrials.org/
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Patient severity 

classification

Purity and Safety 

testing
Potency testingWash and fill

How Thermo Fisher can partner you with MSC workflow for COVID-19

MSC Expansion

• Cytokine testing with

❖ Instant ELISA

❖ ProcartaPlex 

❖ ProQuantum

• Cytokine testing with

❖ Instant ELISA

❖ ProcartaPlex 

❖ ProQuantum

• Wash, media exchange, 

formulate, fill 

❖ Rotea™ 

counterflow 

centrifugation

• Safety and purity testing

❖ ™ MycoSEQ™ 

Mycoplasma 

Detection Assay 

ProQuantum

❖ TaqMan Gene 

Expression Arrays

❖ Attune NxT for 

cellular analysis

❖ PIERCE LAL 

endotoxin kit

• Cell culture plastics

❖ Nunc™ TripleFlask™ 

Treated Cell Culture 

Flasks

❖ Cell Factory or 

bioreactor

• Reagents

❖ StemPro™ MSC SFM 

XenoFree

❖ CTS™ GlutaMAX™-I

❖ CTS™ CELLstart™

❖ CTS™ TrypLE™

❖ CTS™TGFB1/FGF2 

Recombinant Human 

Protein
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Seamless transition from basic research to clinical applications

• Our Research Use Only (RUO) portfolio supports cost-effective basic research

• Transition to Gibco™ Cell Therapy Systems (CTS™) products as you translate into 

clinical research

Complementary RUO and CTS Products for MSC expansion

RUO CTS

KnockOut DMEM/F-12 CTS KnockOut DMEM/F-12

KnockOut DMEM CTS KnockOut DMEM

GlutaMAX Supplement CTS GlutaMAX-I Supplement

TGF-β 1 Recombinant Human Protein CTS TGF-β 1 Recombinant Human Protein

Synth-a-Freeze Medium CTS Synth-a-Freeze Medium

TrypLE Select Enzyme CTS TrypLE Select Enzyme

DPBS CTS DPBS 
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Cell Processing System Specifically Developed for Cell Therapy Manufacturing

Gibco™ Rotea™ Counterflow centrifuge

Key benefits

Process flexibility—user-programmable software enables you to create and 

optimize a broad range of protocols for cell separation, washing, and 

concentration 

High cell recovery and viability—gentle fluidized bed supports low shear 

processing, enabling >95% cell recovery with no loss in cell viability

Low output volumes—proprietary technology that can deliver as little as 

5 mL of concentrate

Appropriate for research through commercial manufacturing—closed 

single-use kit; processing speed and compact size enable seamless commercial 

scale-up

The content provided herein may relate to products that have not been officially released and is subject to change without notice.
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Process Flexibility- A Multi-purpose System for Cell Therapy Manufacturing

Currently suitable for wash/concentration between cell therapy processing workflow steps

Cell therapy 

processing

Cell isolation 

and activation

Cell 

engineering

Cell 

expansion

Fill, finish, and 

cryopreservation

Lot release and 

characterization

THAW CRYOPRESERVATION INFUSIONCELL EXPANSIONSELECTIONLEUKAPHERESIS ACTIVATION & 

GENE TRANSFER

Thaw cells

Isolate PBMC from 

apheresis product
Isolate individual immune 

cell types (eg: T or NK cells)

Isolate engineered cells 

(eg: CAR-T, CAR-NK)

Future applications can include isolation
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Highly flexible instrument and software with sterile, single-use kit that

scales with you from research through commercial manufacturing

The Complete Gibco™ Rotea™ System

The content provided herein may relate to products that have not been officially released and is subject to change without notice.

A complete, closed cell processing system

Instrument

• Compact

• Multipurpose 

• Easily integrates into your process

Single-use kit

• Sterile, closed kit

• Flexible input and output ports

Software

• Intuitive, user-programmable interface

• Preset protocols available

• Supports GMP manufacturing 
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Takeaway message

CYTOKINE EXPRESSION IS CRITICAL FOR MULTIPLE 

ASPECTS 

• The need to measure and establish cytokine signature for potency and 

safety

MAINTAIN CONSISTENCY WITH A CHEAPER, SHORTER AND 

FASTER WORKFLOW

• Shorter work flow, higher throughput

START IT RIGHT AND EARLY

• Using the right starting material and reagents to prevent future issues

• Consider potency early, know what you want to test 
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