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Simulate physiological conditions with the specialized

SP-5000 Single-Channel Pressure System

Mechanical forces are involved in almost every biological process and are required for many cellular
functions. Vascular epi- and endothelial cells, smooth muscle cells, and ocular cells constantly
experience hydrostatic pressure. Studying mechanical cell stress can provide valuable insights into
how cells respond to forces in their environment. The SP-5000 Single-Channel Pressure System is the
perfect tool for modeling in vivo pressurized environments under in vitro conditions.

Precise pressurization

Model the pressures experienced by your cells in vivo with a
convenient in vitro system that delivers mechanical stress
through hydrostatic pressure.

Flexible patterns
Pressurize your cells and tissue with accurate patterns

featuring sustained or cyclic pressure, setting desired upper
and lower pressure limits and duration.

Controlled conditions

Effortlessly circulate your incubator's environment through the
pressure chamber to control gas concentration, temperature,
and humidity.

The SP-5000 Single-Channel Pressure System can mechanically stimulate cultured cells in your petri
dish or multi-well plate. Automate your pressure projects with 16 great preprogrammed continuous or
cyclic pressure patterns for easy, high-throughput, hours-long pressurization, right in your incubator for
a controlled environment.
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Features

The pressure chamber fits inside your incubator for convenient maintenance of gas concentration,
temperature, and humidity. The control unit stays outside your incubator for easy control of hours- or days-

long pressure patterns.

Pressurize samples incubated in
multi-well plates plates or petri
dishes, with up to 4 comfortably
stacked in the chamber.

Form a tight, sewcure
pressure seal using the
screw clamps and gasket

Manage spills in the

@ Model #
Internal

‘O range

OR

Pressure chamber

dimensions

External
dimensions

Weight

Pressure

pressure chamber
with the included
perforated tray

Controller unit

Model # SP-50CR
(2N W32xD22xH12cm
dimensions

weight

temperature: 5-40 °C

Ambient
range

SP-50PC

015xH6cm

W22xD22xH17cm

3.7kg

0-300 mmHg
(0-40 kPa)

temperature: 5-40 °C
humidity: up to 95%
altitude: up to 400 m

Start and stop pressure
patterns with ease, and get
feedback from the system
throughout your project

Ambient humidity: up to 80% Set the (?Iurzf\tion of
range . . pressurization and
altitude: up to 400 m I .
pressure intuitively with
Cloctrical DC 24V 5%, 15 A the left and right dials
ratin (adapter: AC100-120V,
g 50-60 Hz, 14 A)
Set the upper and lower
pressure limits and observe
accurate pressure readings
in real time
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Pressure Patterns

The SP-5000 Single-Channel Pressure System comes with 80 preinstalled patterns for fast, out-of-the-box
setup. Start your projects right away with sustained or cyclic patterns of varying duration. Pressurize from 0 to
300 mmHg (0 to 40 kPa), or anywhere in between.

Step 1: set your trial duration

Step 2: set your pattern type and gas exchange period or cycle length

sustained pressurization

cyclic pressurization
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Safety

Pressurize your cells and tissue with peace of mind. The SP-5000 Single-Channel Pressure System’s safety
features keep you and your samples safe during your pressure projects.

re-enfocing pillars, and gasket ensure
safe and secure pressure maintenance

v N The pressure chamber's screw clamps,
& 2]

The pressure chamber's lid features a
safety value that opens at pressures
exceeding 350 mmHG, or 46.67 kPa

Tubing is held securely in the pressure
chamber lid ports, yet can be connected
and disconnected easily

Errors are communicated via the
interface on the controller unit's front
panel, making troubleshooting a breeze

In the event of power failure, the controller
unit will automatically depressurize the
pressure chamber to allow for sample retrieval

The controller unit includes a circuit breaker
and chassis grounding to handle power surges
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Applications

Set up your experiments with ease to investigate mechanotransduction, gene and protein expression,
glaucoma, tissue regeneration, high blood pressure, cell differentiation or activation, or morphological
and cytoskeletal changes in response to in vivo hydrostatic pressure modulation. Common types of cells
and tissue undergoing these changes include:

« Smooth muscle cells « Bladder cells and renal tissue
» Ocular and retinal tissue o Quttissue

« Epithelial and endothelial cells « Neural and glial cells

» Vascular tissue e Immune cells

Sample Publications

Beneficial and Detrimental Pressure-Related Effects on Inner Neurons in the
Adult Porcine In Vitro Retina.

Svare, F., & Ghosh, F. (2023). Translational Vision Science & Technology, 12(2), 19-19. <:>

Pressure-related effects in the adult porcine retina were investigated in vitro, with retinal

explants subjected to 0, 10, 30, or 60 mmHg of pressure for 24 or 48 hours in culture. Tissue

damage was assessed histologically and by measuring levels of lactate dehydrogenase in

culture media. A moderate amount of pressure attenuated tissue damage without changes

to rod bipolar cell presence. Excessive pressure significantly reduced rod bipolar cells and Fig. 2C. Retinal explants subjected to 30
gang”on cells within 48 hours. mmHg pressure for 24 hours in culture.

Biphasic effect of mechanical stress on lymphocyte activation.

Yassouf, M. Y., Zhang, X., Huang, Z., Zhai, D., Sekiya, R., Kawabata, T., & Li, T. S. (2022). Journal of Cellular Physiology,
237(2),1521-1531.

Lymphocyte activation in response to pathological levels of mechanical stress was
investigated ex vivo. 50 mmHg mechanical stressing of murine spleen lymphocytes for 3
h induced nuclear localization of NFAT1. Expression of C-Jun and early activation marker
CD69 increased in resting CD8+ cells as well, but these decreased under LPS or phorbol
12-myristate 13-acetate/ionomycin stimulation. Additionally, similar biphasic trends were
observed in RNA-seq data of hypertensive and normotensive COVID-19 patients.

Mechanical stress accompanied with nuclear rotation is involved in the
dormant state of mouse oocytes.

Nagamatsu, G., Shimamoto, S., Hamazaki, N., Nishimura, Y., & Hayashi, K. (2019). Science Advances, 5(6), eaav9960.

Transcriptional and histological analyses revealed that oocytes in primordial follicles in
mice are compressed by surrounding granulosa cells with extracellular matrix, remaining
in the dormant state. Mechanical stress caused oocyte nuclei in primordial follicles to
rotate. while. Oocytes became activated through nuclear export of FOXO3 upon loosening
the structure, pausing this rotation. Dormancy was restored by additional compression

with exogenous pressure. Fig. 5D. Schematic illustration of pathways
regulating the localization of FOXO3 in oocytes.
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