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Medical Rubber Products

The medical industry is highly equipped with rubber products. The rubber products which are used in hospitals are wide and varied. Rubber is used to make various objects like surgical gloves, tubes, stoppers, condoms, breathing bags, cushioning or supporting materials, prosthetics, implants and catheters.

Types of rubber used in making medical products

                          Natural and Synthetic Rubber

Natural Rubber is an elastic substance obtained from the latex sap of trees, especially those trees which belong to the genera Hevea and Ficus. Technically speaking, natural rubber is an elastomer or an elastic hydrocarbon polymer.

Latex - a milky white liquid, which contains 34-37% rubber, water, protein, resin , sugar and mineral salts. For mixing rubber latex and coagulating solution of acetic or formic acid. The resulting gel is washed with water, passed through rollers, making the plates are dried at a temperature of 45 degrees.

     How is Natural Rubber Made? The raw material from which natural rubber is made comes from the sap of rubber trees. The rubber plants are tapped for collecting the rubber latex. For this, an incision is made into the bark of the rubber tree and the latex sap is collected in cups. After collecting the latex sap, the raw natural rubber is refined to convert it into a usable rubber. Initially an acid was added to the latex which used to make the sap set like a jelly. 
    In the year 1839, Charles Goodyear invented a more sophisticated way of making rubber stronger and more elastic.his was the process of rubber vulcanising  - heating in the presence of sulfur.Vulcanization prevents the polymer chains from moving independently. As a result, when stress is applied the vulcanized rubber deforms, but upon release of the stress, the product reverts to its original shape. The process of vulcanization  makes natural rubber a more coherent substance, somewhat soft and having elasticity. The unprocessed natural rubber is sticky, deforms easily when warm, and is brittle when cold. In such a state, it cannot be used to make products having a good level of elasticity. 
    Properties of Natural Rubber Rubber has such characters as elasticity, toughness, impermeability, adhesiveness, and electrical resistance. All these properties of rubber make it useful as an adhesive, coating composition, a molding compound, and an electrical insulator.

Natural rubber has certain unique properties such as follows:

· Rubber is elastic as well as water-resistant.

· It is resistant to alkalies and weak acids.

· It traps air and thus it floats.

· It is a bad conductor of electricity and thus doesn't conduct electricity.

· Natural rubber combines high strength (tensile and tear) with outstanding resistance to fatigue.

· It has high resistance to cutting, chipping and tearing.

· Natural rubber forms an excellent barrier to water.

Synthetic Rubber is any type of artificial elastomer, invariably a polymer. It is produced in factories with the use of different catalysts. The feedstocks for synthetic rubber industry are products of the petrochemical industry. 
These rubbers are divided into organic, which mainly consist of hydrocarbons or their derivatives; elementoorganic that contain atoms of silicon, sulfur. Raw material for synthetic rubber used oil, natural gas and coal.

Natural or synthetic rubber- both of them in their native form are useless. After addition of chemicals, these rubbers take on properties that cannot be competed by any other known material in the world. Depending on the chemicals used, products made of rubber can be soft, resilient, and/or hard in varying degrees.

Rubber compounds - a composition based on natural rubber, which contain other substances necessary for the processing of natural rubber in rubber. Rubber compounds contain vulcanization accelerators, fillers, plasticizers,  substances that prevent the aging of rubber/

The technological process of manufacturing medical rubber products consists of the following stages:

1. Obtaining a rubber mixture; 

2. Manufacture of semi-finished products - this operation is performed for rubber heaters, ice bubbles, liners, catheters, tubes;

3. Forming or obtaining rubber products is carried out by one of the following methods:
 Extrusion begins with an unvulcanized compound being fed into an extruder. Once it’s inside the extruder, it gets carried forward to a dye, which is a specialized manufacturing tool used to shape the rubber. Once the compound reaches the dye, the pressure from the process forces it through the opening of the extruder. Then, the extruded product will need to be vulcanized prior to being defined “usable”.  Extrusion manufacturing has the advantage of being able to produce products in high volumes at a lower production cost. Some of the common rubber products produced from extrusion include probes, tubing, etc.

Latex dipping occurs when thin walled molds are immersed into latex compounds and then slowly withdrawn. The thickness of the dipped product can be increased by re-dipping the product. After the dipping process occurs, the product is finished by vulcanization. The main advantage of dip molding includes being able to dip latex products with thinner walls and to create more complex shapes than extrusion. Some of the common dip molded products include rubber gloves, nipples, condoms, etc.

Compression molding is the oldest and least expensive method. With compression molding, a rubber compound is formed into a blank (chunk of rubber); the blank then gets placed into a mold cavity to be shaped. Some of the common products made with the compression molding process include hot-water bottles, enema syringes, etc.

The last most common manufacturing process is called calendaring, which works by forcing softened material into the center of counter-rotating rollers. This process works best to produce sheets or films of rubber.
Shelf Life of Rubber Products

Rubber products can remain in inventory for long periods of time. Shelf life, the storage period prior to part installation, varies by elastomer type. Storage conditions such as temperature, humidity, ozone, and exposure to light also affect the shelf life of rubber products. By understanding these factors and best practices, buyers can make informed decisions about sourcing elastomers and storing die cut seals, gaskets, and O-rings.

Environmental conditions such as high temperatures and high humidity can cause unwanted physical changes in rubber products. Proper storage conditions won’t guarantee product quality, but they do promote storage life.

	Environmental Condition
	Recommended Storage Condition

	Temperature
	Below 100° F (38° C)

	Humidity
	Less than 75% unless products are stored in sealed, moisture-proof bags

	Light
	Protection from direct sunlight or intense artificial light

	Ozone
	Storage rooms should not contain any ozone-generating equipment


Recommended shelf life for natural rubber, pure gum is 3 – 5 years.
Types of Medical rubber products

Some popular medical rubber products are as follows:

· Rubber Caps/Tabs for Medical use: Rubber caps are specially designed for medical purposes. These are caps on T-piece as the main adjunct which provides pass and injection port for infusion and transfusion sets. They are made of natural rubber and polychloroprene rubber.

· Rubber Tubes for Infusion and Transfusion Set: This is a component of infusions sets, through which the medicine liquid can be added into the infusion canula. It is suitable for medicine liquid addition. Made of synthetic rubber etc.

· Birth Control Products: Rubber is used to make various products which serve as effective birth control measures like condoms, diaphragms, and cervical caps.

· Surgical Gloves: Surgical gloves are made of various types of synthetic rubber as well as from the latex of natural rubber. These gloves are designed with some features which may not be available in normal glove. Such features are like ultra sensitivity, extra flexibility, maximum strength, greater protection, ambidextrous and can be sterilized.

· Rubber Medical Masks: Rubber is also used to make various kinds of masks used for medical purposes. The breathing mask also known as oxygen mask are manufactured using natural rubber and silicone rubber. Such masks are specially designed to provide a tight seal without leakage and are widely used by aviators, medical researchers and other patients that require administration of 100% oxygen.

· Rubber Catheters: Rubber is used to make medical catheters. A catheter is a flexible tube made of latex or silicone and can be inserted into the body creating a way for the passage of fluid or the entry of a medical device. Compared to latex or natural rubber catheter, silicone rubber catheters are believed to be superior as silicone is more bio compatible, causes less cell death, and more resistant to bacterial colonization.

· Rubber Bulb Syringe: It is syringe with a hollow rubber bulb and a cannula. The rubber bulb and the cannulla are provided with a check valve. The syringe is used on infants.

· Rubber bladders: A bladder is a device made of rubber that can be used for a containing a substance. In medical industry, this is the most common product used in blood pressure monitor units. A typical blood pressure monitor features a neoprene or rubber pump bulb or a rubber bladder that a medical expert squeezes to build air pressure in the system.

· This is possibly the best barrier against pathogens such as the AIDS virus (HIV). That is the reason why latex is used in condoms and surgical and medical examination gloves.
Hot Water Bottle
Hot Water Bottle a rubber container that is filled with hot water and used to warm a bed or a part of the body.
Produced two types: hot-water bottles A and B.

 Rubber hot-water bottle of A type is designed for local warming of the body (hot-water bottle with a plug).

Rubber hot-water bottle of B type (combined) is designed for local warming of the body, rinsing and syringing (hot-water bottle with accessories).

Advantages: resistant to multiple disinfections
Suitable for multiple and prolonged use.

Safe for adults and children. 
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Specifications  
Guaranteed shelf life: 3.5 years.

Guaranteed effective life: 2 years.

Contents: Type B kit contains a pipe, tips (pediatric, adult and uterine), a clip.
Package: Individual: polymer pack. Group (corrugated box): type A ― 40 pcs., type A2, A3 ― 30 pcs., type B-1, B-2, B-3 ― 20 pcs.
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 Rubber Esmarch Irrigator Purpose
Mug Эсмарха's to cleanse the bowel, gynecological irrigator, 2 l

Esmarch rubber mug is used in medical institutions to clean the intestines before research or surgery, as well as at home as a cleansing and therapeutic enemas for constipation, intestinal slagging, as well as enemas for weight loss. In addition, the mug is used for gynecological procedures: irrigation or douching.

Mug Esmarch rubber consists of a reservoir for the liquid volume of 2 liters. A tube with a mounted clip is attached to the container. To control the movement of liquid, the tube is made of transparent medical PVC (length 140 mm). The clip allows you to control the flow rate of the solution.

The Esmarch mug set includes two tips: hard (PE) – 95x7. 4 mm and soft (PVC) - 76x7 mm. The tip can be changed by dipping the end of the tube into hot water.

Esmarch mug has no age restrictions and is suitable for all family members.

The shelf life of the mugs is 3.5 years from the date of manufacture.

 Designed for sanitary and hygienic purposes (syringing, rinsing). Suitable for multiple and prolonged use. Safe for adults and children.
Specifications.  Esmarch irrigator has almost the same purpose as the hot-water bottle of type B, but there is one significant difference: the open top for withdrawing liquid that provides convenience of its use in health care facilities and veterinary clinics. Volume: №1 ― 0.8 ± 0.1 l, № 2 ― 1.5 ± 0.15 l, №3 ― 2.5 ± 0.25 l. 

Guaranteed shelf life: 3 years. Guaranteed effective life: 2 years. 
Completeness Is supplied as a rubber cylinder with a tube, tips (pediatric, adult, uterine), and a clip. Package / Individual: polymer pack. • Group (corrugated box): No. 1, 2, 3 ― 20 pcs.
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 Rubber Ice Packs

The cooling rubber ice bag is very suitable for cold therapy. It is made of skin-friendly rubber material and provided with a leakage proof plastic cap. Cooling is immediately required if there is any injury, sprain or strain. It prevents swelling, inflammation, blood clot formation which helps in early recovery from injuries. Its use is also recommended for patients doing physiotherapy exercises and for rehabilitation of injuries. It is water-proof, light-weight, easy to store or carry.

 Specifications : Are of three types: №1, №2, № 3 with relevant diameters of 150, 200 and 250 mm, airtight. 

Guaranteed shelf life: 3.5 years. Guaranteed effective life: 1.5 years.
 Package. Individual: polymer pack. Group (corrugated box): № 1 ― 50 pcs., № 2 ― 35 pcs., № 3 ― 30 pcs.
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 Ball syringes

Ball syringes are used to an irrigation (irrigation) and a suction of liquid from organism cavities. Are intended for use in medical institutions and for individual use in house conditions. Can use as cleansing enemas.

There are syringes type A (with a soft tip) and type B (with a firm tip made of ebonite or plastic).

The volume of the syringe is determined by multiplying its number by 30 ml (for example, №2x30 ml-60 ml).

Large syringes are often used for enemas, medium - for rinsing the ears, small - in laboratory practice or to clean the nasal cavity from the mucus of the baby
Irrigation Syringes
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 Syringes with a firm tip (type B) gynecological are designed for irrigation (irrigation) in gynecology for medical and hygienic purposes.
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 Air Cushion (Invalid Air Rings)

This inflatable rubber invalid ring has an open center that helps distribute weight evenly and allows you to sit comfortably for extended periods of time. In addition, the inflation level can be adjusted to maximize comfort.

Air Cushion are an inflatable hollow product of annular shape. Used for the prevention of bedsores, as well as after operations on the rectum. The air rings is inflated independently, or by means of the pump. Produced by the Compression molding or the method of manual gluing of three sizes (№ 1, № 2, № 3),
             Bedpan Rubber
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 A bedpan or bed pan is a receptacle used for the toileting of a bedridden patient in a health care facility, and is usually made of metal, glass, ceramic,  plastic or rubber. A bedpan can be used for both urinary and fecal discharge.

Elastic tubular rubber products.

Tubes made of rubber and synthetic materials are used as drainage in the treatment of postoperative wounds, in devices for blood transfusion, injection and suction of fluids from the body, for connecting individual parts of devices and devices, for oxygen pillows and in laboratory practice.
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 In medical practice, a number of tubular products are used, namely: probes, catheters, tourniquets, exhaust tubes and others, which are made by compression molding.

Catheters are designed to drain the contents of various body cavities or to introduce water and essential body substances.

The probes are designed to enter the cavity and take their contents (samples for research). They are divided into:
The gastric probe is intended: for gastric lavage; sampling of gastric juice for its analysis. A probe that is inserted through the nose, down the throat and esophagus, and into the stomach. It can be used to give drugs, liquids, and liquid food, or used to remove substances from the stomach. Giving food through a gastric feeding tube is a type of enteral nutrition. Also called nasogastric tube and NG tube. It is a rubber or PVC tube with a length of 1 m to 1.5 m with one rounded blind end, on the side surface of which there are two oval holes facing in opposite directions.

Medical Gloves

Medical gloves are disposable gloves used during medical examinations and procedures to help prevent cross-contamination between caregivers and patients. Medical gloves are made of different polymers including latex, nitrile rubber, polyvinyl chloride and neoprene; they come unpowdered, or powdered with cornstarch to lubricate the gloves, making them easier to put on the hands. 
Exam gloves are made with latex, vinyl, and nitrile. Latex gloves have been the standard in medical offices for many years, and different brands and styles of them have various features. For example, some latex gloves have powder, while others do not, and some are thicker and longer than others.

Latex gloves are used in high-risk situations that involve infectious material. They're elastic, strong, and biodegradable too. For providing mid-range barrier protection, latex is comfortable, flexible, and fits well. However, some professionals and patients are allergic to it.

Made from polyvinyl chloride, vinyl is a low-cost option that is soft, comfortable, and latex-free. These gloves can be sufficient to wear for low-risk tasks and touching non-hazardous materials. Vinyl gloves are may also be worn for less tactile work, but keep in mind that they are usually less durable than latex gloves.

Nitrile is a great general purpose material that is commonly used for exams, especially on patients with latex allergies. Nitrile is a very durable and tear-resistant material that makes it good to use with sharp objects and instruments. You can wear nitrile gloves for longer periods of time, and these gloves have a long shelf life. Ultimately, they provide high barrier protection and are able to resist chemicals and punctures in ways that latex and vinyl simply can't.

Medical professionals use both powdered and unpowdered gloves in their line of work. Powdered gloves became popular in the industry because they are easier to take on and off and help to lubricate the hands. The powder in powdered gloves is usually cornstarch, which does not commonly cause any irritation.

However, the powder can be problematic if the powder finds its way into open cuts and wounds on the skin. The powder can prevent natural healing of skin tissue, which is why some healthcare workers choose to wear unpowdered gloves with inner coatings instead while examining certain patients.
	Material
	Natural/synthetic
	Pros
	Cons

	Latex
	Natural
	· Provides the best protection against viruses

· Excellent sensitivity, elasticity and comfort

· Durable
	· Can be highly allergenic in susceptible people

· Hydrocarbon/petroleum-based emollients must be avoided as they weaken the rubber; water-based emollients are preferred when wearing latex gloves

	Neoprene
	Synthetic
	· Latex-free

· High strength
	· Lower level of elasticity and comfort than latex

· More expensive than latex

	Polyisoprene
	Synthetic
	· Latex-free

· Similar properties to latex in terms of elasticity, comfort, sensitivity, and strength
	· Most expensive glove

	Nitrile
	Synthetic
	· Excellent strength and chemical protection
	· Low elasticity, comfort and sensitivity; can be composed of a mix of nitrile and latex to improve these properties


Medical examination gloves are often made of latex or synthetic materials such as nitrile or vinyl (PVC). Vinyl gloves are less durable and provide weaker chemical protection than other glove materials, so they are not suitable for healthcare workers in direct contact with bodily excretions or those who handle chemotherapy drugs.

Examination gloves are sized in XS, S, M and L. Some brands may offer size XL.  Surgical gloves are usually sized more precisely since they are worn for a much longer period of time and require exceptional dexterity. The sizes of surgical gloves are based on the measured circumference around the palm in inches, at a level slightly above the thumb's sewn. Typical sizing ranges from 5.5 to 9.0 . 

This may result in different sizing being required if you decide to change surgical glove brands. The following is a comparison of surgical glove sizes compared to medical exam glove.
	Exam Glove Size
	Surgical Glove Size

	XS
	5.5

	S
	6.0

	M
	6.5

	
	7.0

	L
	7.5

	
	8.0

	XL
	8.5

	    
	9.0


skin and its substitutes.
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