Stem Cell and Regenerative Medicine Institute (USCGF)

The University of Rochester Stem Cell and Regenerative Medicine Institute was founded in 2008 in recognition of the tremendous promise that the discipline of stem cell biology offers for our understanding of development, disease and discovery of new treatments for a wide range of afflictions. Much as the discoveries of antibiotics and vaccination revolutionized our abilities to treat disease and reduce suffering, the discoveries of stem cell biology are poised to provide similar benefits

The University of Rochester is home to a rich and diverse stem cell faculty, with more than 40 faculty from 15 different departments, and more than 35 research track faculty and senior research fellows. These laboratories are collectively home to over 200 staff, including multiple Ph.D. students, postdoctoral fellows, M.D./Ph.D. students and technical fellows. Currently committed research awards, center grants, training grants and industry sponsored programs generated by this faculty represent over $60 million in direct cost commitments. Several of the programs at the University of Rochester Medical Center (URMC) are among the top programs both nationally and internationally. For example, there is particular strength in the field of neuromedicine, particularly in the context of the stem and progenitor cells giving rise to the glial cells of the central nervous system, with the faculty at URMC including several of the international leaders in such research. The Center for Musculoskeletal Research is rated as the No. 1 orthopaedics group in the United States in NIH funding. In the newly evolving field of cancer stem cell biology, a team of leading individuals also has been assembled, with drugs discovered through this effort already entering clinical trials. This intellectual environment is associated with large numbers of patent applications and with multiple opportunities for translating discoveries into therapies.

The research interests of faculty associated with University of Rochester’s Stem Cell and Regenerative Medicine Institute range from model organisms to treatment of neurological disease, from investigations on the origins of red blood cells to the developing approaches to the treatment of fractures and osteroporosis, from studies on how to protect the body from the toxic effects of current cancer treatments to the development of new treatments that target cancer cells while sparing the normal cells of the body.

Upstate Stem Cell cGMP Facility

The Upstate Stem Cell cGMP Facility is designed as a multi-use facility for the cGMP manufacturing and testing of stem cell and monoclonal antibody (Mab) products. The facility is designed for uni-directional flow of personnel, raw materials, product and waste. Ease of maintenance and cleaning are stressed, and finishes for walls, floors and ceilings are of materials suitable for cGMP operations. These features minimize the potential for contamination and/or cross-contamination of manufactured products.

The facility contains 3 manufacturing rooms and additional GMP lab space, an analytical testing laboratory, storage and office space. Manufacturing areas will be utilized for the preparation of tissue derived, embryonic, induced pluripotent and autologous mesenchymal stem cells as well as the production of monoclonal antibodies. The analytical testing laboratory will provide a support area for process development activities, in-process and QC product release testing as well as for the incubation of viable samples for environmental monitoring. The facility layout is illustrated below.

Entrance into the USCGF is through a Class 100,000 (ISO Class 8) Gowning Room with pass-through. The subsequent Class 10,000 (ISO Class 7) Intermediate Entry Room is equipped with a LN2 transfer port, cryogenic, -80ºC and -20ºC freezers, refrigerator, metro storage shelving, a biosafety cabinet and a sink. From the Intermediate Entry Room there is access to 3 separate manufacturing laboratories, designated MFG-1, MFG-2, and MFG-3. Each manufacturing area has its own HEPA filtered HVAC unit operating independently providing Class 1,000 (ISO Class 6) air. MFG-1, 2 and 3 are equipped with 2 bio-safety cabinets, 4 dual chamber incubators, table-top centrifuge, light microscope and stainless work tables and shelving. MFG-1 is the largest of the 3 manufacturing rooms and will be used for GMP-grade monoclonal antibody production using a WAVE Bioreactor, microfiltration/ultrafiltration system and chromatography system for downstream purification. Exit from the facility is through a Class 10,000 Intermediate Exit Room equipped with LN2 transfer port, cryogenic, -80ºC and -20ºC freezers, refrigerator, metro storage shelving, a sink and a pass-through to Class 100,000 De-gowning Room.

MFG-1, MFG-2, and MFG-3 are designed to have laminar air flow from the ceiling to the floor with 60 air changes per hour and will be of the re-circulating type. The Intermediate Entry and Exit Room are designed to have laminar air flow from the ceiling to the floor with 30 air changes per hour and will be of the re-circulating type. MFG-1, 2 and 3 will be under positive pressure with respect to the Intermediate Entry and Exit Rooms. The pressure differential set-point for MFG-1 will be switchable from positive to negative from the DDC control system. MFG-1, 2, 3 will have two magnehelic gauges in each door, one in and one out to manually monitor room pressurizations in addition to the SmartVue central monitoring system. Intermediate Entry and Exit Rooms will be under positive pressure with respect to Gowning Rooms. Gowning and De-Gowning Room will be under negative pressure with respect to Hallway and Intermediate Entry and Exit Room. All rooms are designed with low wall air returns with oxygen sensors in Intermediate Entry and Exit Rooms.

The facility has redundant air handling units (AHUs) with AHUs, fan coils, and CO2 cylinders located in an adjacent room. The facility utilizes a Siemens Building Management System (DDC Controls) and an automated facilities and equipment monitoring system. The USCGF has a structural/walk-able ceiling with light fixtures opening above the ceiling preventing a break in cleanliness of laboratory space and allowing for minimal to no interruption in GMP manufacturing. All doors are interlocked allowing for no two room doors to open at the same time. Interlocks are integrated with fire alarms such that in the case of an alarm, all doors will be able to be opened. All sink goose necks are re-circulating. The USCGF utilizes a seamless wall and ceiling system creating a monolithic chamber that features aseptic designs such as featheredge radius interior junctions at floor, walls and ceilings. All panels are a dual laminate of Magnesium Oxide Board and FRP bonded together and utilize a smooth and impervious gel coat surface. The GMP Quality Control / Testing Laboratory is a non-classified area equipped with work benches, sink, refrigerator, incubators and a re-circulating bio-safety cabinet.
