


Appendix 7: On-Site Emergency Response Plan for Laboratory Burns and Frostbite

1. Risk Description
During teaching or scientific research activities, laboratories involving high-temperature liquids (such as boiling water, hot oil), steam, flame operations, and cryogenic substances such as liquid nitrogen and dry ice may pose risks of burns or frostbite if improper operation occurs, protective measures are lacking, or equipment malfunctions (e.g., leakage of high-temperature containers, damage to cryogenic storage tanks). The severity of burns and frostbite is directly related to the temperature of the source and the duration of contact. Burns can cause damage to the skin and deep tissues, potentially leading to infection and shock in severe cases. Frostbite can cause tissue freezing, circulatory impairment, and even tissue necrosis; if freezing frostbite is not treated promptly, it may result in permanent limb dysfunction.
The risk thresholds for burns and frostbite refer to the Burns First Aid Guide (2024 Edition) and the Expert Consensus on Field Treatment of Frostbite:
Mild injury threshold: Burns from contact with a heat source at 40-50°C for less than 10 seconds, or first-degree burns (only epidermal redness and pain). Frostbite from exposure to a cold, damp environment at 0-10°C for less than 30 minutes, or non-freezing frostbite (such as chilblains, presenting as redness, swelling, and itching of the skin). Such injuries involve no serious tissue damage but require vigilance.
Moderate injury threshold: Burns from contact with a heat source at 50-80°C for 10-30 seconds, or superficial second-degree burns (local redness, blistering, severe pain). Frostbite from exposure to a low-temperature environment at -10 to 0°C for 30 minutes to 1 hour, or early-stage local freezing frostbite (pale skin, numbness), prone to aggravated tissue damage.
Critical injury threshold: Burns from contact with a heat source above 80°C for more than 30 seconds, or deep second-degree burns and above (small blisters, red-and-white mottled base, dull pain sensation, or charred black skin, tissue carbonization) covering more than 10% of the body surface area. Frostbite from exposure to a low-temperature environment below -10°C for more than 1 hour, or systemic frostbite (body temperature below 35°C, accompanied by impaired consciousness), which may trigger shock and multiple organ failure. Burns and frostbite are common accidental injuries in laboratories, industrial settings, and daily life. The severity is directly related to the temperature of the source and the duration of contact. Burns are mostly caused by high-temperature liquids (such as boiling water, hot oil), steam, or flames, while frostbite results from tissue freezing due to low-temperature environments (such as liquid nitrogen or dry ice operations).
2. Emergency Response Responsibilities
（1） On-Site Commander
Tasks and responsibilities: Responsible for commanding and making decisions regarding on-site emergency response, reporting hazards to superiors, and relaying instructions.
（2） Emergency Response Team
Swiftly carry out on-site disposal, communications liaison, evacuation guidance, security blockade, emergency rescue, and logistical support as needed. The members and specific responsibilities of the emergency response team shall refer to the contents of the Laboratory Safety Accident Special Emergency Plan.
（3） Personnel at the Scene
Carry out on-site disposal according to the response level, or assist the emergency response team in conducting emergency rescue.
3. Emergency Response
（1） Personnel at the scene shall alert other individuals in the laboratory to prevent unrelated person from approaching the hazardous area and avoid secondary injuries.
（2） Under the premise of ensuring safety, immediately remove the injured person from the source of injury: For burns, quickly remove the hot object, shut down high-temperature equipment, turn off the steam source, or extinguish flames on the body (roll on the ground or cover with a wet cloth/fire blanket). For frostbite, move the injured person to a warm environment (room temperature 20-25°C) and avoid continued exposure to the low-temperature environment.
（3） The first witness on scene shall immediately call out for help, dial 88330120 to report to the university clinic, and if the situation is critical (such as moderate to severe burns or freezing frostbite), directly dial 120. Personnel at the scene must also report to their immediate supervisor, who shall escalate the report level by level to the head of the incident unit. The content of the accident report shall include overview of the unit where the accident occurred; time, location, and scene conditions of the accident; brief description of the incident; the number of casualties already caused or likely to be caused (including the number of missing person) and preliminary estimates of property losses; measures already taken; and other circumstances that should be reported.
（4） When the fire control center receives the report, it shall dispatch security personnel to immediately rush to the scene, simultaneously review the real-time surveillance video of the facility room to verify the situation on site, and then report to the Campus Security Department (CSED), the Laboratory Health and Safety Department (LHSD), and the University Clinic. Upon receiving the report, each department shall escalate to its department head and dispatch personnel carrying emergency supplies and tools to the scene to organize emergency rescue.
（5） After each team arrives at the scene, an on-site command post shall be established. They shall obtain detailed information about the accident from personnel of the incident unit, discuss the emergency response procedures, coordinate relevant materials, and organize on-site disposal.
（6） LHSD is primarily responsible for formulating the emergency response plan, overall coordination, and reporting. CSED is primarily responsible for organizing evacuation and setting up cordons and blockade. LSD is primarily responsible for investigating and confirming the source of the injury (such as faulty high-temperature equipment or damaged cryogenic storage tanks) and eliminating safety hazards. The University Clinic is primarily responsible for the on-site treatment and transport of the injured.
（7） LSD or other emergency response personnel shall safely handle the source of injury. For high-temperature sources, this includes turning off the power, cooling down, and properly storing any remaining high-temperature substances. For low-temperature sources, this includes sealing the leak, transferring remaining cryogenic substances to a safe area, and avoiding secondary injuries.
（8） After the source of injury has been dealt with, a "Do Not Approach" warning sign shall be placed in the surrounding area, and the area shall be cordoned off with blockade tape to prevent others from accidentally touching it. Only after confirming that there are no residual risks at the scene may emergency medical personnel focus on treating the injured.
（9） The University Clinic shall organize medical staff to implement emergency treatment measures based on the type of injury (burn/frostbite) and its severity. For mild burns, follow the "rinse-remove-soak-cover" procedure. For moderate to severe burns, protect the wound surface and prepare for transport. For non-freezing frostbite, perform rewarming and apply ointment. For freezing frostbite, strictly follow the warm water rewarming procedure until 120 arrives. If the injured person has an open wound, avoid contact with contaminants to prevent infection.
（10） [bookmark: _Hlk207619044]Emergency response termination conditions: When the injured person has been successfully transported to the hospital for professional treatment, the hazard source at the accident site has been completely eliminated, and order at the scene has been restored, the on-site commander may confirm and terminate the emergency response.
（11） Post-termination work: Remove the on-site blockade, organize personnel to clean up the accident scene without destroying evidence for the accident investigation, and organize the accident investigation.
4. Precautions
（1） During on-site rescue, do not apply ice directly to a burn wound (it may cause vasospasm and aggravate tissue ischemia), nor apply toothpaste, soy sauce, or herbal remedies (increasing infection risk and hindering the doctor's assessment of the injury). For frostbite, do not rub or slap the affected area (ice crystal friction can worsen cell damage), nor use fire, hot water, or electric blankets for direct heating (which may cause tissue necrosis).
（2） If clothing is stuck to a burn wound, the first witness may use scissors to cut the clothing away (retaining the adhered portion and avoiding forced peeling). If clothing is frozen and adhered to frostbitten skin, do not forcibly remove it; rewarm the clothing together with the affected area.
（3） During on-site rescue, do not move severely burned or systemically frostbitten patients unnecessarily. If movement is absolutely required, rescue interruptions should not exceed 30 seconds. When moving the patient or transporting them to the hospital, burn victims should keep the wound above heart level (to reduce swelling), frostbite victims should be wrapped in a blanket for warmth, and both should lie flat on a stretcher to avoid jostling and secondary wound damage. For those whose breathing or heartbeat has stopped, continue artificial respiration and chest compressions; treatment must not cease until hospital medical staff take over.
（4） When treating burns and frostbite, pay attention to other possible concomitant injuries. For example, burns accompanied by flame burns may cause respiratory tract damage, and frostbite accompanied by a fall from height may be complicated by fractures or internal organ injuries. These need to be checked and properly managed simultaneously.
（5） Do not apply ointments or unclean dressings to burn or frostbite wounds. Gently cover with sterile gauze, a clean towel, or plastic wrap (which will not adhere to the wound), or wait for a doctor to treat after hospital arrival. Blisters should be preserved and managed by professional medical personnel.
（6） If the injured person is conscious with stable vital signs but experiencing localized pain or numbness, move them to a location with fresh air and a comfortable temperature (20-25°C), have them rest in a comfortable position, and monitor closely. If pain intensifies, consciousness becomes clouded, or body temperature becomes abnormal, initiate rapid rescue.
（7） If the injured person has lost consciousness but still has a heartbeat and breathing, place them comfortably and quietly in a location with fresh air and warmth, loosen any clothing buttons or belts that may restrict breathing, add a blanket to maintain body temperature if the weather is cold, and promptly call a doctor (or dial 120) to the scene for diagnosis and treatment.
（8） If the injured person has lost consciousness and stopped breathing, immediately begin artificial respiration and chest compressions. During the rescue process, if symptoms improve, you may pause briefly to observe closely whether the patient can recover on their own. If not, continue rescue efforts.



