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ABSTRACT
The modular operating theater (MOT) system is often used in operating rooms since it is incorporated into a 
single control panel, enabling its operation more effectively and efficiently. The MOT in the present study’s 
operating room employs analytical techniques, and moreover has complicated space needs. Any hospital 
that wants to implement MOT in the operating room must adhere to the regulations of the Indonesian 
Ministry of Health, as everything must adhere to a specific criteria. Additionally, MOT must fulfill the 
primary components required to ensure that the operational process proceeds properly and without tech-
nological difficulties. The criteria also includes the use of insulated doors (swing or sliding) to control the 
pathogens, bacteriostatic floors with corner covings, the operating table must be set in such a way that the 
laminar airflow reaches it, the use of modern operating tables, the adequate filtration of the air condition-
ing system and the air distribution system, and use of sterile corridors. The MOT in the operating room 
must also include the medical gas pipeline system (MGPS), flexible arm light pendants, precise indications 
on surgeon control panels and electrical panels, scrub stations, comprehensive utility pendants, as well as 
static/dynamic clean/dirty boxes. The operating room MOT requirements are specified in PERMENKES 
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purpose of this room system is to accelerate med-
ical processes while focusing on patient and phy-
sician safety and comfort. The completeness of the 
operating room’s equipment is also a pre-requisite 
of the hospital’s MOT concept.10 Numerous factors 
must be considered, ranging from lighting options 
to hermetic door systems and operating tables. The 
circuit must be extensively inspected for problems 
or deficiencies before the MOT can be pronounced 
practical.11 Previously employed researches found 
that the modular surgical theater is an integrated 
operating theatre with open interfaces that enables 
clinical operators to choose specific medical equip-
ment from various vendors that would benefit both 
hospital operators and small and medium-sized 
medical device manufacturers.12

Any hospital that wants to implement MOT in 
the operating room must adhere to the regulations 
of the Indonesian Minister of Health, as everything 
must adhere to specific criteria.13 Additionally, 
MOT must fulfill the primary components required 
to ensure that the operational process proceeds cor-
rectly and without any technological difficulties. 
The criteria also includes the use of insulated doors 
(swing or sliding) to control the pathogens, bacterio-
static floors with corner covings, the operating table 
must be set in such a way that the laminar airflow 
reaches it, the use of modern operating tables, the 
adequate filtration of the air conditioning system 
and the air distribution system, and use of sterile 
corridors.14 The MOT in the operating room must 
also include medical gas pipeline system (MGPS), 
flexible arm light pendants, precise indications on 
surgeon control panels and electrical panels, scrub 
stations, comprehensive utility pendants, as well as 
static/dynamic clean/dirty boxes.15

INTRODUCTION

Modular surgical theater (MOT) is a room sys-
tem that is very beneficial and critical, particularly 
in inpatient surgeries. The MOT is a critical compo-
nent of the hospital that ensures a patients’ seamless 
operation and treatment.1 Numerous emergencies 
occur at hospitals such as immediate surgery for 
accident victims and in other situations.2,3 The 
operating room must be always prepared to accom-
modate a variety of unforeseen situations. That is 
why using a single control panel such as the MOT 
is critical for the successful and efficient operation 
of all MOT device settings in the operating room 
throughout the installation.4

The present research focuses on modular oper-
ating theaters. This system is often used in oper-
ating rooms since it is incorporated into a single 
control panel, operating more effectively and effi-
ciently.5 MOT often utilizes core components such 
as hermetic doors, room air conditioning systems, 
and room lighting that can be controlled from a 
single control panel. Without this system, doctors 
in the operating room will be assigned additional 
jobs, since these activities must then be completed 
manually.6,7

In the previously employed researches on mod-
ular operating theater, a modular operating theater 
with a panel room is included. These panels are 
made entirely of a variety of supporting materials. 
Typically, this technology is employed in the oper-
ating room of a hospital.8 From lighting to doors and 
other minor features, paying attention to the space 
is essential to maximize its potential. One may 
argue that a modular operating theater is a beau-
tifully designed and planned operating room that 
combines sophisticated technology systems.9 The 

RI No. 1204/MENKES/SK/X/2004, and any hospital that wishes to construct one must adhere to them. 
Several requirements are outlined in the study that must be adhered to while manufacturing MOT. For 
example, walls and ceilings must be insulated with PUF, EPS, or stainless steel panels. 
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developed from the outset, beginning with creating 
and improving the design scheme based on the con-
cept and to the final design.

Necessary data
The field data is in building locations and 

existing structures, as they are required for plan-
ning MOT in operation rooms by assuring building 
grouping and zoning. Furniture requirements and 
dimensions, necessary space and users, organiza-
tional structures, and other data pertinent to MOT 
planning in the operating room should meet MOT 
design requirements.21

While organizing the MOT in the operation 
room (providing data and input), the following 
information is required:

• Room usage activities
• Operating room facilities and facilities

required by the user information
• Room size data
• Furnitures
• Information on existing building structures

RESULT AND DISCUSSION

MOT is an operating room system with a sin-
gle control panel. The MOT looked at in the present 

This study aims to ensure that the operating 
room MOT requirements in the PERMENKES RI 
No. 1204/MENKES/SK/X/2004 are adhered to by 
any hospital that wishes to establish one. For plan-
tation management and palm oil management mills, 
the highest weight is in the percentage of water 
use per ton of FFB in PPKS 60.7%, while in waste 
management, the highest percentage lies in the stan-
dardized wastewater Biological Oxygen Demand 
(BOD) of 38.8%.16 Several requirements will be out-
lined in this section that must be adhered to while 
manufacturing MOT. For example, the walls and 
the ceilings must be insulated with PUF, EPS, or 
stainless steel panels.17 The extension is an active 
procedure requiring contact between the extension 
worker and the individual to establish a behavior 
change process.18

RESEARCH METHODS

The MOT in this study’s operating room 
employs analytical techniques and has somewhat 
complicated that space needs.19 The first stage is 
to establish the case. The next step involves gath-
ering the necessary field data, doing a literature 
search on design, and locating typological data.20 
After obtaining all the relevant data, it is examined 
to determine the space and user needs. The idea is 
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FIGURE 1. Operating room system flow.
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Examples of materials that can be used for 
it are EPS, PIR, PU, or stainless steel.

2. Positive air pressure: There must be a cen-
tralized air conditioning system and dis-
tribution of air with proper filtration to 
maintain the standard of cleanliness and 
positive pressure.

3. Doors: Hermetic doors that are airtight
with a completely automatic system using 
hand or foot sensors should be used. This 
type of door has to slide, and also swing.

4. Airflow: The airflow must be laminar,
and should be located above the operating 
table so that the level of air cleanliness is 
guaranteed.

5. Control panel: Surgeon control panel and
electrical panel with indicators to control 
equipment such as medical gas, lights, 
HVAC, etc. should be available.

6. Floor: The floor must be bacteriostatic,
scratch-resistant, and anti-fluid, with con-
ical corners.

7. Pass box: A transfer device equipped with
a UV lamp to kill the bacteria and viruses 
that come with the pass box.

study meets the worldwide requirements. This space 
is sophisticated in design and can better accommo-
date the demands of medical treatments.22

Requirements & Work System of MOT 
There are various requirements for an MOT 

includes the following criteria:

1. Walls and ceilings: The walls and ceil-
ings should be without pores or porosity.

FIGURE 2. Surgery room.
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FIGURE 3. Operating room flow diagram.
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approach to the transfer hub building adds value to 
the area’s views and mode of transportation.23

Scrub station: This single component is bene-
ficial for medical professionals to wash their hands 
in a sterile environment prior to surgery. With clean 
hands, the surgery will be more sterile as well.

Hepa filter: This is a critical component since 
air quality is crucial in the operating room. The 
Hepa filter filters the air entering the operating room 
first, ensuring that it is sanitary and free of harmful 
particles.

8. Operating table: The table used for the
operation must support the needs of an
electric system.

9. Lighting: A lamp with 10,000 lux lighting,
with adjustable brightness level and color
of the lamp.

10. Pendant: Utility pendants must be com-
plete with medical gas and electrical out-
lets as well as a placemat for anesthesia and
other medical devices.

11. MGPS
12. Static/dynamic clean/dirty box
13. Sterile corridor
14. Scrub station/hygienic handwashing place

with triple filter and irradiated with a UV
lamp to ensure the cleanliness of the water.

The MOT system’s operations are linked and 
interdependent. One may argue that some of the 
characteristics mentioned above complement one 
another. Additionally, the characteristics above 
must adhere to specified criteria.

Components of MOT 
The MOT system is composed of numerous 
components that must be accessible in the op-
erating room to support all the medical proce-
dures. Among them are the following:

Walls and ceilings: The operating rooms must 
be constructed of durable, rust-resistant, and mate-
rials impervious to bacteria. Porous materials such 
as sandwich panels and stainless steel must be used 
for the walls and ceilings. The modern architectural 

FIGURE 4. Sandwich panel.

FIGURE 5. Scrub station.

FIGURE 6. Hepa Filter Hospital.
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Specifications

• OT control panel module should be
customized

• Power should be 220 V or 110 V with an
emergency backup battery for current time
display

• OEM welcome
• English language display
• Stainless steel design
• Easy cleaning of the surface

Medical pendant: The MOT room is a term 
that refers to the equipment utilized in contempo-
rary operating rooms. MOT room medical pendants 
come in a variety of styles. The anesthetic apparatus 
or machine can induce anesthesia in the patient prior 
to the surgical process. This is intended to keep the 
patient pain-free during a series of surgical opera-
tions performed by the medical experts involved. 
The non-physical adaptation includes changes in 
time, patterns, and methods of learning, behavior, 
psychology, and the internet network, as well as 
changes in the internet network itself.28 

Pass box: The pass box is a component posi-
tioned on the room partition wall. The point serves 
as a container or area for commodities to be trans-
ferred into or out of the room for whatever reason. 
This pass box is essential for preventing contami-
nation and material transfer during door usage. The 
pros and cons of the community against the health 
protocol rules that are applied have caused some 
regulations to be relaxed a little. To measure and 
educate public awareness in implementing health 
protocols, further research is needed.24

Additionally, the existence of a pass box speeds 
up the process of operators or paramedics entering 
and exiting the room. This may help decrease the 
amount of dust or particles introduced into the oper-
ation room.25 

Hermetic doors: Airtight doors are a standard 
in MOT operating theaters.

Integrated control panel: The MOT system is 
controlled by an integrated control panel designed 
to handle all system components. Medical profes-
sionals or operators in charge of regulating the oper-
ating room settings may use this integrated control 
panel to handle all systems.26 This control panel can 
control anything from lighting to air conditioning 
to the operating room’s wristwatch. Additionally, 
there is a panel for gas and electric power regula-
tion. Thus, ensuring that every piece of equipment 
in the operation room or room has access to gas and 
electricity.27

FIGURE 7. Pass box. FIGURE 8. Hermetic door.
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etc. This technology enables the medical specialists 
to easily monitor a patient’s status to avoid making 
a mistake while taking future action.30

Defibrillator: This device acts as a pacemaker. 
It helps in reviving the heart of a patient that is in 
poor state, such as one that is prone to trauma or has 
a weak heart rate.

Operating table: The operating table is critical 
because it will serve as the location for the patient 
to lie down during the surgery or operation. Quality 
technology has a significant impact on the comfort 
of patients and medical professionals.31

Electrosurgical unit: The MOT Room’s equip-
ment should be helpful in opening up the patient’s 
bodily parts as required. Because this electrosur-
gical unit operates through a laser, the wattage of 
the instrument has a significant effect on the sort of 
incision needed.29

Patient monitor: The patient monitor is an 
important piece of equipment in the MOT Room. 
This instrument is used to ascertain a patient’s 
state. This tool will show numerous metrics about 
the patient’s status, including heart rate, pulse rate, 

FIGURE 9. Operation theatre control panel.

FIGURE 10. Medical pendant.

FIGURE 11. Electrosurgical unit.

FIGURE 12. Patient monitor.
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anything else that needs to be evacuated from the 
patient’s body, so that the doctor or other  medical 
workers on duty may clearly view the patient’s 
tissues.

In addition to the equipment in the MOT room 
discussed above, the operating room requires a 
plethora of other medical equipment. Without these 
instruments, the operational process can ot be car-
ried out correctly due to technical constraints.33

The technology installed in the MOT room 
may be customized to meet the hospital’s specific 
demands. Additionally, a control panel is required 
in the MOT room to enable the medical workers to 
relocate or reposition several medical pendants eas-
ily. Thus, the MOT system integrates all of the oper-
ating room’s equipment.34 These are the most critical 
MOT components. Apart from these, there are sev-
eral other additional critical MOT components.

CONCLUSION

An MOT is an operating theater system with an 
integrated panel room. These panels are constructed 
from a single piece of various supporting materi-
als. Typically, this technology is used in a hospital’s 
operating room. From lighting to doors and other 
minute details, it is essential to pay attention to the 
area in order for it to be utilized the best. One may 
say that this modular operating theater is an oper-
ating room that has been meticulously constructed 

Operation lamp: The operation lamp is an 
important piece of equipment in the MOT room, 
that its function is lighting up the operating room. 
Any surgery needs an appropriate implementation 
of operation lamp, so that the medical specialists 
can properly examine the structure and tissue of the 
patient’s body portion undergoing an operation.32 
Typically, the operational lights use LED bulbs due 
to their high light and low heat output.

Suction pump: A suction pump is an MOT 
room equipment used to suction up excess fluid or 

FIGURE 13. Defibrillator.

FIGURE 14. Operating table.

FIGURE 15. Operation lamp.
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