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Terumo Blood and Cell Technologies' Peer-Reviewed Publication Shows Hollow Fiber-Based 
Bioreactors Can Produce 8x Viral Vector-Producing Cells in Four Days 

Quantum technology optimized for automated expansion of cell and gene therapy components 

LAKEWOOD, Colorado, US, September 7 2023 – Terumo Blood and Cell Technologies (Terumo BCT), 
a medical technology company, announced the publication of a peer-reviewed manuscript regarding a 
new protocol for automated expansion of HEK293T cells that are used to produce the viral vectors 
powering cell and gene therapies. The accepted manuscript, published today in Biology Methods & 
Protocols, demonstrates the flexibility of Terumo BCT’s hollow-fiber bioreactor systems for expanding a 
variety of cells with therapeutic relevance and offers guidance to advanced therapeutics developers and 
contract manufacturers looking to improve the efficiency of vector and cell production. 

Lentiviral, adenoviral and adeno-associated virus vectors are key components of cell and gene therapy 
manufacturing, commonly used in the burgeoning field to deliver DNA or RNA that modifies a cell’s 
activity—turning a dangerous cell benign or reprogramming a normal cell into a living medicine(1). 
Between April and June 2023 alone, the Food and Drug Administration approved five new cell and gene 
therapies, a pace that is expected to rapidly increase in coming years given the results patients have 
experienced and the estimated 1,000-plus ongoing clinical trials. But the rapid expansion has led to 
vector production bottlenecks, which slow both clinical scale-up and early-stage development (2). 

The publication team was led by Dalip Sethi, Ph.D., Director of Scientific Affairs at Terumo BCT, and also 
included Mindy M. Miller, Ph.D. and Nathan D. Frank, both of Terumo BCT. The team developed and 
tested procedures to optimize HEK293T cell expansion under conditions designed to produce cells capable 
of efficient vector generation. The protocol ensures environmental factors related to glucose 
consumption, lactate levels and pH are reliably controlled. Pores in the hollow fibers of the Quantum Cell 
Expansion System’s bioreactor allow small molecules in a circulating medium to diffuse consistently 
across a membrane for optimal growth of the culturing cells. Using the protocol, Sethi’s team reliably 
expanded a starting population of 250 million HEK293T cells to greater than 2 billion cells within 100 
hours. 

“At Terumo BCT, we are dedicated to enabling the development of cell and gene therapies like the ones 
that have demonstrated amazing clinical impact. These new protocols demonstrate why the Quantum 
bioreactor, one of our platforms that supports this field, has been widely adopted for research and GMP-
grade cell expansion for over a decade,” said Sethi. “We remain committed to ensuring makers of 
advanced therapies have the tools to flexibly develop, test and adapt their products. Last year, we 
launched the next-generation Quantum Flex Cell Expansion System, using the same perfusion-based, 
hollow fiber technology, to allow developers to complete their early process development on the same 
platform they will use for manufacturing.” 

Details on the protocol were first presented in a poster at the 2023 International Society for Cell & Gene 
Therapy annual meeting. 

For more information about Terumo BCT’s hollow fiber perfusion-based Quantum bioreactors, visit 
https://www.terumobct.com/quantum. 
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About Terumo Blood and Cell Technologies Terumo Blood and Cell Technologies is a medical 
technology company. Our products, software and services enable customers to collect and prepare blood 
and cells to help treat challenging diseases and conditions. Our employees worldwide believe in the 
potential of blood and cells to do even more for patients than they do today. This belief inspires our 
innovation and strengthens our collaboration with customers. 

tel:+44%20(0)20%2089434685
mailto:terumo@ibcomms.agency
https://click.agilitypr.delivery/ls/click?upn=UbtWP9mxrAkz4-2Bt4ix9ULAWkOobnGFXjjYDCGQvyP7ELI2GNU-2FbvgLjIVgMEte5-2Fo8NSZgymECTDaVSwd5tpz36x4gTC2uy4lYFou-2Fm8BEltpzvqDm74E-2BDHdgCVg-2Bk4SLKv-2BVj7wxgRU8im6zBd1g-3D-3D2N-P_0v1WfzW3RyCyUmxOPcTd72nhp2tUCWdxq-2BDfwFXst-2F2aCPEFEoG1XfVfIkfPiSy0mEjkyHBzVnFoAkbS-2F5layKOICGcdOIJP2MQOVrQ0r3KVDugG9rph9366X-2FbNDFK7vNREe8Fo175CmpxGxJWoObdlO-2Fpwn8g6CTuxjLBGbWHxjb-2Bzyxz1S04F38FIprBNl4t-2BZ5uOE46HIZANzcqxvg8ZlvcRN5Y8r5hOIo3DLJBPo9Tuhbis3TPJHz1gdaPziI6Ummq5Qt7dKOlAIsVtjBdKWBR99AJQiP5fPKl1cTyFBd5c2oKAQW2ILgfkwieg1-2BuWI3ROLZQ5oUxf-2FKQHhdi9qUwVVnbSnB3ZSxLy7V-2FD-2BZh2eICC6k7WxsDZwEabKSSG0WWrDRvUIac8I0w4H7ktp3gStHfwJHXpVIPiMwpfFL6OxUMlbu-2BU6qV6cOxUWmuVZLXwcYL3K0dHeHj-2B4A-3D-3D
https://click.agilitypr.delivery/ls/click?upn=UbtWP9mxrAkz4-2Bt4ix9ULNhI8-2BB8vfuJvuwIO-2BEoB6yGNxVs07jcwkPhmwQp7-2BK4iYkgiS3KGEPM-2F3fXHCBW5GlqdiSM6qXlDW3HTs0giWQKnK3HT6diYWtn2zjWVQCHTyWdArC2SxTMiLhq0WzpT-2FcF1-2Bj27F0I5U0wWyrUhCI-3DQYoz_0v1WfzW3RyCyUmxOPcTd72nhp2tUCWdxq-2BDfwFXst-2F2aCPEFEoG1XfVfIkfPiSy0mEjkyHBzVnFoAkbS-2F5layKOICGcdOIJP2MQOVrQ0r3KVDugG9rph9366X-2FbNDFK7vNREe8Fo175CmpxGxJWoObdlO-2Fpwn8g6CTuxjLBGbWHxjb-2Bzyxz1S04F38FIprBNl4t-2BZ5uOE46HIZANzcqxvg8ZlvcRN5Y8r5hOIo3DLJBPo9Tuhbis3TPJHz1gdaPziI6Ummq5Qt7dKOlAIsVtjOxQhrbyBCkJ3m-2FdJXG50wyG5jiv7bKmxc20OKNfJOEtLjsHVY-2F4gOJUuUggSfEz-2BoVJLwL1mw0aBmBobkB4HJT-2FRWHyumgFMTXCFzrY5ar4ohSJ1IibTsLIayQI3CvbxPTyBW5giEDRVl8OLkgijc5-2F-2FUPbHU5-2Fm3i8OOtD0mAN4W5lPyMtZXgTjnQBlfqSSA-3D-3D
https://click.agilitypr.delivery/ls/click?upn=UbtWP9mxrAkz4-2Bt4ix9ULNhI8-2BB8vfuJvuwIO-2BEoB6xIXPRNuoiGB7Edm4j-2FAyD4eDfi_0v1WfzW3RyCyUmxOPcTd72nhp2tUCWdxq-2BDfwFXst-2F2aCPEFEoG1XfVfIkfPiSy0mEjkyHBzVnFoAkbS-2F5layKOICGcdOIJP2MQOVrQ0r3KVDugG9rph9366X-2FbNDFK7vNREe8Fo175CmpxGxJWoObdlO-2Fpwn8g6CTuxjLBGbWHxjb-2Bzyxz1S04F38FIprBNl4t-2BZ5uOE46HIZANzcqxvg8ZlvcRN5Y8r5hOIo3DLJBPo9Tuhbis3TPJHz1gdaPziI6Ummq5Qt7dKOlAIsVtjP0FNb8LgSe5HrWyht619bDsdJi352jBCBbGDFRrXo9fHwkJnfEqMbe1VdzYWDiKSf1pegAvUW548NTDXE-2Fd8s8KUvseqUwi2AutL5qYXi-2FP1bsRKYcvMVEfLfIoE5W-2FQ8KY2w3LTDMQv-2FMeMyvK1ft3QYj0iyRdwaMvQQFc31nWgB3AUKHARXhi2vPZWhG-2Fwg-3D-3D
https://click.agilitypr.delivery/ls/click?upn=UbtWP9mxrAkz4-2Bt4ix9ULO-2F4QNvtQE3Gu4spwJQTDfKy7dAfToct-2FhuDkw-2FgmRHEFs7m1uL7AvGuTzK-2FElM6spbpqJTv26eRWs590vKjDjdLZOQi8DqiepS8M3j25NX5wyBRO7vEvIcEH2eugA0BSiQk10gwXiJkyuQLjEDORXo-3DsNNG_0v1WfzW3RyCyUmxOPcTd72nhp2tUCWdxq-2BDfwFXst-2F2aCPEFEoG1XfVfIkfPiSy0mEjkyHBzVnFoAkbS-2F5layKOICGcdOIJP2MQOVrQ0r3KVDugG9rph9366X-2FbNDFK7vNREe8Fo175CmpxGxJWoObdlO-2Fpwn8g6CTuxjLBGbWHxjb-2Bzyxz1S04F38FIprBNl4t-2BZ5uOE46HIZANzcqxvg8ZlvcRN5Y8r5hOIo3DLJBPo9Tuhbis3TPJHz1gdaPziI6Ummq5Qt7dKOlAIsVtjDvRBAZBoB9lh0oQ1oNhLhcb1X1EYURdH-2F76tM3AdBa14HmD-2Bb4NpX0NmiEDGJZdrlP-2F0mIs3W9gAPDFKpitPMWml1mRKZOH7i5BYfeAJrNp1UZRUgeP02IZWpioTj714Buy6bSZTPk-2B7HqPBOtZHKpAZrHsqzFH1gN3weNSmLd11ixeg6HG-2F66V0KVIlQIRHA-3D-3D
https://click.agilitypr.delivery/ls/click?upn=UbtWP9mxrAkz4-2Bt4ix9ULO-2F4QNvtQE3Gu4spwJQTDfKy7dAfToct-2FhuDkw-2FgmRHEFs7m1uL7AvGuTzK-2FElM6spbpqJTv26eRWs590vKjDjdLZOQi8DqiepS8M3j25NX5wyBRO7vEvIcEH2eugA0BSiQk10gwXiJkyuQLjEDORXo-3DsNNG_0v1WfzW3RyCyUmxOPcTd72nhp2tUCWdxq-2BDfwFXst-2F2aCPEFEoG1XfVfIkfPiSy0mEjkyHBzVnFoAkbS-2F5layKOICGcdOIJP2MQOVrQ0r3KVDugG9rph9366X-2FbNDFK7vNREe8Fo175CmpxGxJWoObdlO-2Fpwn8g6CTuxjLBGbWHxjb-2Bzyxz1S04F38FIprBNl4t-2BZ5uOE46HIZANzcqxvg8ZlvcRN5Y8r5hOIo3DLJBPo9Tuhbis3TPJHz1gdaPziI6Ummq5Qt7dKOlAIsVtjDvRBAZBoB9lh0oQ1oNhLhcb1X1EYURdH-2F76tM3AdBa14HmD-2Bb4NpX0NmiEDGJZdrlP-2F0mIs3W9gAPDFKpitPMWml1mRKZOH7i5BYfeAJrNp1UZRUgeP02IZWpioTj714Buy6bSZTPk-2B7HqPBOtZHKpAZrHsqzFH1gN3weNSmLd11ixeg6HG-2F66V0KVIlQIRHA-3D-3D


Terumo Blood and Cell Technologies' customers include blood centers, hospitals, therapeutic apheresis 
clinics, cell collection and processing organizations, researchers and private medical practices. Our 
customers are based in over 130 countries across the globe. We have 750+ granted patents, with more 
than 150 additionally pending. 

We have global headquarters in Lakewood, Colorado, U.S.A., along with five regional headquarters, 
seven manufacturing sites and six innovation and development centers across the globe. Terumo Blood 
and Cell Technologies is a subsidiary of Terumo Corporation (TSE: 4543), a global leader in medical 
technology.


