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Enabling affordable and accessible 
advanced medicines

Advanced medicines are curing disease
Let’s make them affordable and accessible
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Clinical success and approval of 
gene therapy products

• Kymriah® – CAR-T cells, Pediatric Leukemia  
• Yescarta® – CAR-T cells, Adult Lymphoma
• Tecartus® – CAR-T cells, Mantle Cell Lymphoma  
• Breyanzi® – CAR-T cells, Adult Lymphoma
• Abemca® – CAR-T cells, Multiple Myeloma
• Carvykti® – CAR-T cells, Multiple Myeloma
• Zynteglo® – Stem Cells, β−Thalassemia 
• Strimvelis ® – Stem Cells, SCID (Bubble Boy Syndrome)
• Many others in clinical development and several on the 

verge of approval
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All approved products are autologous
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But their high price is not 
sustainable and restricts access

• $475,000 Kymriah®, $375,000 Yescarta®, $2,800,000 Zynteglo®

• These prices do not include clinical costs

• Such pricing is not sustainable for insurance companies or health systems

• Such pricing is not feasible in low- and middle-income countries (LMIC) 

• Such pricing is restricting access, particularly for underserved populations

• Also significantly restricts access in low- and middle-income countries
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Why such a high price?
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Complex logistics Patient Result

• Complex logistics between hospital 
and central manufacturing facility is 
very expensive

• High number of oversight personnel 
needed to ensure chain of custody & 
identity at one regional facility hub

• Infrastructure cost for each company 
creating and owning its own 
centralized manufacturing facility – 
high facility cost and payback

• Vein to vein times are at least 3-4+ 
weeks, including insurance approval 
delays

• This results in therapy not reaching 
many patients in time 

• Access limited for patients on 
Medicare since not financially viable

• Limited access for patients in 
geographic regions not close to large 
academic medical centers



How to reduce cost and enable affordable access
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POC Manufacturing Improved Technologies

• POC manufacturing is significantly 
more economical for autologous 
therapies – 1/10 cost

• Reduces vein to vein times <1-7 days 
and better scheduling for patients

• Freshly manufactured cells are better 
than frozen cells

• Larger hospitals are competent to 
manufacture cell products – no need 
for expensive company manufacturing 
facilities which drives up product cost

• Simple and robust manufacturing  
significantly lowers cost while 
maintaining the benefits of autologous 
gene-modified cells

• Lowering the cost of vector and 
materials needed to produce cells

• Improving vector and ancillary 
technologies allow for targeting and 
surface programing of T cells

• Short ex vivo, matrix hybrid and in 
vivo gene delivery technologies



Regulatory authorities are supportive of decentralized 
point-of-care manufacturing
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Outstanding manufacturing and clinical results when 
CAR-T cells are manufactured at the point-of-care (POC)

8-day vein-to-vein time
All patients treated with great outcomes

Tumor elimination in a 69yo patient with 
Follicular Lymphoma after therapy with 

anti-CD19 CAR-T cells

Prior to CAR-T 90 day post CAR-T



Point-of-care manufacturing of CAR-T cells are 
producing excellent clinical results in patients with 
leukemia and lymphoma 1. Case Western Reserve University (CWRU)

• Single anti-CD19 CAR (B cell lymphomas) 

• 14 out of 17 adult patients had an 82% ORR

2. Dimitry Rogachev National Research Center in Moscow, 
Russian Federation 

• Single anti-CD19 CAR (B cell leukemias)

• 19 out of 21 pediatric patients had a 90% ORR

3. Medical College of Wisconsin

• Bi-specific anti-CD19 and anti-CD20 CAR (B cell 
lymphomas)

• 13 out of 14 patients had a 92% CRR

• After 2 years (n = 14) only 1 relapse to date! 9

Remarkable results compared to drugs or transplantation at 
~35% overall response rate (ORR) for standard of care

Nature Communications 2021

Nature Medicine 2020



We are focused upon developing low-cost CAR-T cell products 
and manufacturing solutions

• Short and simple processes – short improves COGS, simple improves robustness, of process

• Decreased vein-to-vein times – better for patients, especially with advanced disease

• Fresh in, fresh out manufactured cells – better quality of cells for patients

• Freedom-to-operate (FTO) clinical products – no third-party IP that increases cost
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A price that is affordable,  
sustainable and expands access

• Cost of materials for manufacturing CAR-T cells is about $15,000/dose

• Labor cost for each unit is about $5,000/dose if site is manufacturing 100 
doses per year, costs decreases with more usage of facility

• Facility maintenance cost is about $5,000/dose if site is manufacturing 100 
doses per year, cost decreases with more usage of facility 

• Total product cost for hospital per dose is about $25,000/dose if site 
manufactures 100 doses per year, cost decreases with more usage of facility

• Such a product could be reimbursed at a price that is affordable for 
Medicare, Medicaid and most private payers and health systems

• Medicare reimburses total cost of CAR-T cell therapy at $247,938 12
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Innovative gene delivery technologies for optimization of therapies

In vivo CAR-T

Ex vivo CAR-T

In vivo injection 
of vector

CAR-T 
cells

CAR

CAR-T 
(Cell Tx)

CAR 
construct

Patient cells

Viral Vector 
(Drug)

Product

Same day ex vivo processed CAR-T cells<1 day 
Transduction

Device transduction of patient T cells

Surface Programmed  Vectors In vivo vector matrix implant with cellshours

hours

minutes



• Vector BioMed - CDMO
• Public Benefit Corporation – spin out from Caring Cross
• Mission is to serve the industry and scientific community with rapid and 
affordable Lentiviral vector manufacturing solutions

• Affordable contract GMP Lentiviral vector manufacturing organization 
– efficient technology  lower cost and price  broad access

• First LV clinical trial at UPenn; team developed vector used in the 
production of Kymriah® - first FDA approved gene therapy product

• Surfaced Reprogrammed and Targeted Lentiviral vectors 

• Open process LV and AAV vector manufacturing methods for phase 
I/II clinical trials

Making improved vector technologies broadly accessible 

CONFIDENTIAL 14
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Combining technologies with FTO candidates with POC 
manufacturing model – e.g. cancer and infectious diseases
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Multitargeting CARs prevent single CAR relapse due to 
antigen loss 

19
20 22

Triple-targeting of tumor cells prevents relapse due to loss of one or two tumor antigens



Summary 
• Autologous gene therapies like CAR-T cell therapy are effective and curative in many cases

• But their current high cost are not sustainable and limits access, particularly for underserved in high need 

• We develop and accelerate technologies and methods for low-cost manufacture of CAR-T cell and other CGT 

products – highly experienced team that has 25+ year history in developing such products

• Improved technologies include short ex vivo, matrix enhanced in vivo, device in vivo and injectable in vivo

• A pipeline of Freedom-To-Operate products – lead candidates target HIV, Leukemia/Lymphoma, Multiple 

Myeloma and Sickle Cell Disease/Beta Thalassemia

• Create new companies  - our first company is Vector BioMed, a public benefit corporation (CDMO) that 

efficiently manufactures Lentiviral vectors at a lower cost with significant discount for Caring Cross vectors

• Implementing a point-of-care (POC) network of hospitals to manufacture these products in a very short time – 

short decreases cost, improves product quality and expands access to patients

17



Thanks to all our partners!
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Let’s Impact the Lives of All 
Needing Curative Medicines
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