13. The administration of drugs by injection
One route of drug administration is the intracanal route. This route is used to administer drugs by injection. 
An injection, called an injection or injection, is the introduction of a drug or diagnostic agent into the body. Depending on the site into which the drug is introduced, a distinction is made between injections: 
· intradermal, 
· subcutaneous, 
· intramuscular, 
· intravenous, 
· intravenous, . 
· intracardiac, 
· intrathecal, 
· intravenous 
· intravenous, 
· intra-canal. 
Injections are given on doctor's orders. The nurse performs intradermal, subcutaneous and intramuscular injections. He or she may also perform intravenous injections and intravenous drip transfusion of fluids as part of the management of cardiopulmonary resuscitation according to the current standards of emergency management, provided that the nurse has completed a specialised course and obtained the title of nurse specialist. The same condition must be fulfilled with regard to drip intravenous fluid transfusion, intravenous administration of drugs (heparin, sodium chloride 0.9%, glucose 5%, sodium chloride 10%, calcium 10%) and modification of their doses during dialysis, in accordance with the treatment plan established for the patient and the standards in force in the respective healthcare facility. (Decree of the Minister of Health Welfare of 2 September 1997 DzURP No. 16, item 750). Other injections are administered by a doctor (intra-arterial, intrathecal, intrathecal, intra-cardiac). 

Intradermal injections 
Intradermal injections are mainly performed for diagnostic purposes, i.e. to check for allergic reactions or for the administration of vaccines, e.g. BCG. 
Intradermal tests are very sensitive tests and are therefore of great diagnostic value. 
Intradermally, 0.1 ml of fluid (drug) is injected very shallowly so that a vesicle approximately 0.5 cm in diameter is formed. 
The injection site may be the inner side of the forearm, the lateral part of the forearm in the thumb line, the shoulder joint area. 
The intradermal test involves the injection of a defined amount of the substance likely to cause an allergic reaction (dose ordered by the doctor) contained in 0.1 ml of solvent. In order to assess the skin reaction, i.e. the reaction to the prick and the introduction of a biologically inert substance, a second control test is also carried out by introducing 0.9 % NaCl solution in an amount of 0.1 ml in another place.
The results of both tests are read out and compared after 30 min - the so-called early reaction - and sometimes also at a later time - after 24 h, when a delayed reaction is expected. 
Evaluation of the test result consists of observing: 
· the injection site, 
· the general condition. 
If at least one of the following symptoms appears at the injection site: redness, blistering, swelling, infiltration, pruritus, rash - the test is read as positive (+). If the reaction is very intense, extensive - as strongly positive (++) or (+++). 
A negative result is when there are no localised lesions; the injection site appears as in the control test with 0.9% NaCl solution. It should be borne in mind that a small dose of the allergen (used for the test) can cause a general anaphylactic reaction, i.e. shock. Therefore, the patient's general condition (appearance, pulse, breathing, blood pressure, behaviour) should be observed before and after the procedure. 
Additional explanation. The nurse must also be aware of so-called false-negative tests, where the test result is negative and the patient is allergic to a substance. Repeated introduction of this substance into the body in a higher dose can cause anaphylactic shock (observe the patient after each drug administration and have an anti-shock kit ready during the execution).

Subcutaneous injections 
These can be performed in areas abundant with loose subcutaneous tissue . The most common are: 
· outer mid-upper arm area, 
· the middle outer part of the thigh, 
· umbilical region, 
· area above navel, 
· subclavian region. 
The amount of drug administered by this route should not exceed 2 ml, as the subcutaneous tissue is poorly vascularised (resulting in slow drug absorption) and highly innervated, causing soreness when larger volumes of drug are administered. Aqueous drug solutions of isotonic concentration can be injected subcutaneously. Absorption of the drug takes approximately 15-20 min. 

Intramuscular injections 
Are performed in larger muscles. The most common is: 
· upper external part of the gluteus maximus muscle (posterior gluteal region), 
· quadriceps of the thigh (middle, outer part of the thigh), 
· shoulder and biceps brachii (2-3 cm below shoulder epicondyle, small volumes are administered here),
· anterior gluteal region (between the superior iliac spine, greater trochanter of the femur and iliac crest elevation).
By intramuscular injection, aqueous, oily solutions and suspensions can be administered in volumes of up to 10 ml. Large quantities of drugs or rapid administration may cause damage to the muscle tissue (tearing). Drugs administered by this route are absorbed within 10-15 min.

Intravenous injections 
Venipuncture, or puncture of a vein, can be performed for: 
a) diagnostic, such as: 
· drawing blood for examination, 
· administration of a shadowing agent, 
b) therapeutic, e.g.: 
· administration of a drug, 
· administration of blood or blood products, 
· irrigation of the body, 
· performing bloodletting,
· collection of blood for injection (autohemotherapy), 
· administration of a general anaesthetic, 
· collection of blood from the donor. 
For venipuncture (venipuncture), a visible and palpable vein should be selected. The veins most often punctured are the veins of the ulnar flexure, forearm, back of the hand, less commonly the subclavian and neck veins, and in infants the veins of the head. Visualisation of the veins is achieved by applying pressure to the limb (with a stasis or sphygmomanometer band) to prevent venous blood outflow. The arteries are located deeper, so the arterial blood supply is not stopped; the pulse on the limb should be preserved. 
Sometimes it is helpful to gently pat the area of the planned venipuncture or move the hand towards the puncture site, in order to move the venous blood to increase the pressure in the vein and make it more convex. You can also just before the injection, immerse the hand in very warm water this may help to better visualise the venous system. 
Aqueous solutions of drugs are given by intravenous injection. Suspensions and oily medicines must not be given (risk of embolism). Drugs administered by this route begin their action immediately. 
Intravenous drip infusion - is the intravenous administration of rehydration fluids or blood by the drip method. Fluids are administered by this route when the patient cannot take them orally. They are used to replenish the body with water, electrolytes, vitamins, energy components. 
Sometimes it is necessary to administer a drug, e.g. a potent drug, by drip infusion, which must be administered slowly and in a large dilution. The type, amount and speed of fluid transfusion is determined by the doctor.
The amount of fluid administered depends on the degree of dehydration, the rate of fluid loss, the type of disorder present and the age of the patient. 
Each fluid has a different composition and therefore a different application. 
It is important to remember that too rapid fluid transfusion can be dangerous. It can lead to overhydration, circulatory overload and pulmonary oedema.
Careful observation of the patient is necessary when performing an intravenous drip infusion.

Remember: 
Dangers of injections (common to all injections) 
· Introduction of infection, 
· Introduction of air, 
· injection of the wrong drug 
· injection of the wrong drug, 
· injection of the wrong drug into the wrong place,
· breakage of a needle, 
· the patient falling asleep, 
· repeat treatment.
