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ɸʥʥʦʪʘʮʠʷ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʦʢʘʟʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠʛʨʘʝʪ ʤʝʩʪʥʘʷ 

ʘʥʝʩʪʝʟʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʥʲʝʢʮʠʦʥʥʳʡ ʤʝʪʦʜ ʚʚʝʜʝʥʠʷ ʘʥʝʩʪʝʪʠʢʘ. ʆʜʥʘʢʦ, ʜʦ ʩʠʭ ʧʦʨ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʩʪʨʘʭ, ʚʦʟʥʠʢʘʶʱʠʝ ʜʦ ʠ 

ʚʦ ʚʨʝʤʷ ʠʥʲʝʢʮʠʠ, ʦʩʪʘʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʤʥʦʛʠʭ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʣʝʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʝʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʶʪʩʷ ʨʠʩʢʠ ʦʩʣʦʞʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʲ-

ʝʢʮʠʡ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʨʘʯʫ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʚ ʨʘʙʦʪʝ ʠ ʦʢʘʟʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. ʎʝʣʴ ʨʘ-

ʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʝʩʪʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʝʪʦʜʳ ʚʚʝʜʝʥʠʷ ʘʥʝʩʪʝʪʠʢʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʜʠʩʢʦʤʬʦʨ-

ʪʘ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʦʙʝʟʙʦʣʠʚʘʥʠʷ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʠ ʫʤʝʥʴʰʠʪʴ ʥʝʙʣʘʛʦʧʨʠ̫ ʪʥʳʡ ʵʬʬʝʢʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʥʝʩʪʝʪʠʢʘ ʙʝʟ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ ʠ ʩʦʩʫʜʦʚ. ʄʘʪʝʨʠʘʣʳ  ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ: ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʩʪʘʪʴʠ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʷʚʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʣʦʚʘ: ʙʝʟʳʛʦʣʴʥʳʡ ʠʥʲʝʢʪʦʨ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʥʝʩʪʝʟʠʷ, ʤʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʘʨʠʘʥʪʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʝʩʪʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʚ ʤʠʨʦʚʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ: 

ʩʪʨʫʡʥʳʝ ʠʥʲʝʢʪʦʨʳ, ʵʣʝʢʪʨʦʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʥʝʩʪʝʟʠʷ, ʤʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ.  ʦʧʨʝʜʝʣʝʥʳ ʢʣʯʁʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʧʧʘʨʘʪʦʚ ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʠʥʲʝʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ʆʜʥʘʢʦ, ʩʧʨʦʩ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʛʨʘʥʠʯʝʥ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʠ ʬʠʥʘʥʩʦʚʦʤ ʘʩʧʝʢʪʘʭ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ, ʙʝʟʳʛʦʣʴʥʳʡ ʠʥʲʝʢʪʦʨ, ʵʣʝʢʪʨʦʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ 

ʘʥʝʩʪʝʟʠʷ, ʤʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 
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Abstract. Local anesthesia plays an important role in providing quality dental care. In modern dentistry, 

the most common method of pain relief is the injection method of injecting anesthetic. However, until now, the 

anxiety and fear occur before and during the injection, they remain an obstacle for many children and adults to 

receive dental treatment. In addition, the risks of complications during injections remain another problem. The 

development of new methods and devices for pain relief allows the doctor to achieve a higher level of profes-

sionalism in work and in providing quality dental care. Purpose of the work: to review the domestic and foreign 

literature on the state of the problem of using alternative methods of local anesthesia in dentistry. In recent dec-

ades, alternative systems and methods of administration of anesthetic have been developed to reduce discomfort 

during the pain relief process. New technologies have made it possible to reduce the adverse effect of anesthetic 

infiltration without the risk of nerve and vascular damage. Materials and methods: domestic and foreign articles 

covering the time period over the past 50 years. Literature searches were based on the following words: needle-

less injector, electronic dental anesthesia, computer-controlled local anesthesia. The paper presents options for 

alternative methods of local anesthesia in the world dental practice: jet injectors, electronic dental anesthesia, 

computer-controlled local anesthesia. The key features, mechanism of action and advantages of the apparatus 

over the traditional injection method have been identified. However, patient demand for alternative pain relief 

methods is still limited. In the course of the work, conclusions were drawn about the need to improve the devices 

in technical and financial aspects for wider application in dental practice. 

Keywords: local anesthesia, needleless injector, electronic dental anesthesia, computer controlled local 

anesthesia. 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʜʠʩʢʦʤʬʦʨʪʦʤ, ʧʦʵʪʦʤʫ ʤʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʢʘʟʘʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠ-

ʯʝʩʢʦʡ ʧʦʤʦʱʠ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 98% ʚʩʝʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʚʤʝh ʘʪʝʣʴʩʪʚ  ʪʨʝʙʫʶʪ ʚʳʧʦʣʥʝʥʠʷ 

ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʠ ʦʞʠʜʘʥʠʝ ʙʦʣʠ ʧʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʤʝʩʪʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ ʫ ʧʘʮʠʝʥʪʘ ʦʙʳʯʥʦ ʚʳʟʳʚʘʝʪ 

ʪʨʝʚʦʛʫ ʠ ʩʪʨʘʭ [2, 3].  ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʣʠʰʴ 16 % ʧʘʮʠʝʥʪʦʚ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨ̫ -

ʞʝʥʠʝ ʧʝʨʝʜ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʤ ʣʝʯʝʥʠʝʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ  ʦʢʦʣʦ 10% ʩʪʨʘʜʘʶʪ ʠʛʣʦʬʦʙʠʝʡ [30].  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʘʷ  ʘʥʝʩʪʝʟʠʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʰʧʨʠʮʦʚ ʠ ʠʛʣ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʦʣʝʝ 150 ʣʝʪ ʥʘʟʘʜ ʂʫʢʦʤ [25]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʲʝʢʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʠ ʧʨʦʠʩʭʦʜʠʪ ʤʝʭʘʥʠʯʝʩʢʘʷ ʪʨʘʚʤʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʧʨʠ ʵʪʦʤ 

ʧʘʮʠʝʥʪ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʝʱʝ ʜʦ ʚʚʝʜʝʥʠʷ ʩʘʤʦʛʦ ʘʥʝʩʪʝʪʠʢʘ [19].  ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ  ʠʥʪʨʘ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʠʩʢʦʤʬʦʨʪ, ʢʦʪʦʨʳʡ ʠʩʧʳʪʳʚʘʝʪ ʧʘʮʠ-

ʝʥʪ, ʘ ʪʘʢ ʞʝ ʨʠʩʢʠ ʦʩʣʦʞʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʝʩʪʝʟʠʠ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘ-

ʪʦʣʦʛʠʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʨʦ-

ʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʝʩʪʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʝʪʦʜʳ ʘʥʝʩʪʝʟʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʜʠʩʢʦʤʬʦʨʪʘ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʦʙʝʟʙʦʣʠ-

ʚʘʥʠʷ [17, 27]. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʠ ʫʤʝʥʴʰʠʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʥʝʩʪʝ-

ʪʠʢʘ ʙʝʟ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʥʝʨʚʦʚ ʠ ʩʦʩʫʜʦʚ. 

ʂ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʦʪʥʦʩʷʪ:  

1. ʉʪʨʫʡʥʳʝ ʠʥʲʝʢʪʦʨʳ; 

2. ʕʣʝʢʪʨʦʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʥʝʩʪʝʟʠʷ (ʕʉɸ); 

3. ʄʝʩʪʥʘʷ ʘʥʝʩʪʝʟʠʷ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ɺʧʝʨʚʳʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʪʨʫʡʥʦʡ ʠʥʲʝʢʮʠʠ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚ 1866 ʛʦʜʫ ʜʦʢʪʦʨʦʤ Beclard. ʉ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʝʱʝʩʪʚʦ ʚ ʚʠʜʝ ʪʦʥʯʘʡʰʝʡ ʩʪʨʫʠ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ (ʜʦ 300 ʘʪʤ) ʧʦ-

ʩʪʫʧʘʣʦ ʚ ʪʢʘʥʠ ʦʨʛʘʥʠʟʤʘ. ʆʜʥʘʢʦ, ʫʩʪʨʦʡʩʪʚʦ ʩʪʨʫʡʥʦʛʦ ʠʥʲʝʢʪʦʨʘ ʙʳʣʦ ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʣʠʰʴ ʚ 1936-

1938 ʛʦʜʘʭ ʜʦʢʪʦʨʦʤ Lokhart . ɺʧʝʨʚʳʝ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ ʩ ʧʦʤʦʱʴʶ ʙʝʟʳʛʦʣʴʥʦʛʦ ʠʥʲʝʢʪʦʨʘ "ʅyposprey" 

ʛʨʫʧʧʘ ʘʚʪʦʨʦʚ ʚʦ ʛʣʘʚʝ ʩ Margetis ʈ. ʚʚʝʣʠ ʨʘʩʪʚʦʨ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʚ 1958 ʛʦʜʫ [23]. ɺ ʥʘʰʝʡ ʩʪʨʘ-

ʥʝ ʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟʳʛʦʣʴʥʦʛʦ ʤʝʪʦʜʘ ʘʥʝʩʪʝʟʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʄ.ʄ. ʊʨʫʩʦʚʳʤ (1960), ɺ.ʉ. ɻʠ-

ʛʘʫʨʠ (1972), ɹ.ɸ. ɸʟʨʝʣʴʷʥ (1973). ʇʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ  

ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʧʝʮʠʘʣʴʥʦʛʦ ʙʝʟʳʛʦʣʴʥʦʛʦ ʠʥʲʝʢʪʦʨʘ (ɹʀ-8) ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ.   ʆʩʦʙʝʥʥʦ 

ʘʢʪʠʚʥʦ ʝʛʦ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʜʝʪʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ [1].  ɿʘʨʫʙʝʞʥʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʠʥʲʝʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ Biojector 2000 (Bioject Inc.), Madajet (MADA Medical Products, 

Inc.), Dermojet (Societe AKRA Dermojet), Vitajet ( Vitajet Corp.), Powderject (Powderject Pharmaceuticals 

Plc), Injex (INJEX Pharma GmbH), Comfort ï in (Gamastech) ʠ ʜʨʫʛʠʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʥʲ-

ʝʢʪʦʨʘʤʠ ʩ ʧʨʫʞʠʥʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʷʚʣʷʶʪʩʷ Injex 30 (INJEX Pharma GmbH) ʠ Comfort ï in (Gamastech). 

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʠʥʲʝʢʪʦʨʘ ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʠ ʜʘʚʣʝʥʠʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʘʥʝʩʪʝʪʠʢʘ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʧʨʠʙʦʨʘ [23]. ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʥʲʝʢʪʦʨʦʚ ʷʚʣʷʁ ʪʩʷ: ʦʪʩʫʪʩʪʚʠʝ 

ʠʛʣʳ, ʣʦʢʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ, ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʥʘʩʪʫʧʣʝʥʠʝ ʘʥʝʩʪʝʟʠʠ (0 ï 90 ʩʝʢ), ʢʦʨʦʪʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʴ ʦʥʝʤʝʥʠʷ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, ʦʥʠ ʥʝ ʚʳʟʳʚʘʶʪ ʩʪʨʘʭ ʫ ʧʘʮʠʝʥʪʘ ʠ ʥʝ ʪʨʘʚʤʠʨʫʶʪ ʪʢʘʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʥʲʝʢʮʠʦʥʥʦʡ ʘʥʝʩʪʝʟʠʝʡ [20, 28, 35]. ʉʪʨʫʡʥʳʝ ʠʥʲʝʢʪʦʨʳ, ʧʦ ʜʘʥʥʳʤ ʟʘʨʫʙʝʞʥʦʡ ʣʠ-

ʪʝʨʘʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ 96,3%, 83,5%, 100%  ʫʩʧʝʰʥʦʝ ʦʙʝʟʙʦʣʠʚʘʥʠʝ ʫ ʜʝʪʝʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʤʦʣʦʯʥʳʭ 

ʟʫʙʦʚ, ʵʥʜʦʜʦʥʪʠʠ, ʧʨʝʧʘʨʠʨʦʚʘʥʠʠ ʟʫʙʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [20]. ʂʨʦʤʝ ʪʦʛʦ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʨʘʟʥʠʮʳ ʚ ʩʪʝʧʝʥʠ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʟʘʜʥʝʡ ʛʨʫʧʧʳ ʟʫʙʦʚ ʥʘ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʚʦʜʥʠʢʦʚʦʡ ʘʥʝʩʪʝʟʠʠ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʩʪʨʫʡ-

ʥʦʛʦ ʠʥʲʝʢʪʦʨʘ [6,10]. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʪʥʦʩʷʪ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʘʤʧʫʣʳ ʜʣʷ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘ-

ʨʘʪʘ, ʥʝʧʨʠʷʪʥʳʡ ʨʝʟʢʠʡ ʪʦʣʯʦʢ ʧʨʠ ʠʥʲʝʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʙʝʟʳʛʦʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʨʷʜ ʘʚʪʦʨʦʚ ʩʦʦʙʱʘʶʪ ʦ ʪʘʢʠʭ ʥʝʜʦʩʪʘʪʢʘʭ, ʢʘʢ ʢʨʦʚʦ-

ʪʝʯʝʥʠʝ ʠʟ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ, ʧʦʧʘʜʘʥʠʝ ʨʘʩʪʚʦʨʘ ʘʥʝʩʪʝʪʠʢʘ ʥʘ ʩʣʠʟʠʩʪʫʶ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʜʠʩʢʦʤʬʦʨʪ 

ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʢʘʥʝʡ [7,13,14].  ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʫʥʢʪʳ ʩʚʷʟʘʥʳ ʩ ʯʨʝʟ-

ʚʳʯʘʡʥʦ ʙʳʩʪʨʳʤ ʚʚʝʜʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ʘʥʝʩʪʝʪʠʢʘ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʧʧʘʨʘʪʦʚ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ (ʫʛʦʣ 90 Á ʢ ʪʢʘʥʠ ʜʝʩʥʳ). 

ʕʣʝʢʪʨʦʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʘʥʝʩʪʝʟʠʷ ʦʩʥʦʚʘʥʘ ʥʘ  ʧʨʠʥʮʠʧʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʪʠʤʫ-

ʣʷʮʠʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʦʢʪʦʨʦʤ ʐʠʣʠ ʚ 1967 ʛʦʜʫ. ɺʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ 

ʦʙʝʟʙʦʣʠʚʘʥʠʷ: ʧʨʠʥʮʠʧ ʚʦʨʦʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʦʣʠ  ʠ ʨʘʙʦʪʘ ʵʥʜʦʛʝʥʥʦʡ ʦʧʠʦʠʜʥʦʡ ʩʠʩʪʝʤʳ [17]. ɺʦ 

ʚʨʝʤʷ ʕʉɸ ʠʤʧʫʣʴʩʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʝʪʴʶ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʠ c ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦ-

ʜʦʚ ʜʦʩʪʘʚʣʷʝʪʩʷ ʯʝʨʝʟ ʥʝʧʦʚʨʝʞʜʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʞʠ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʥʝʨʚʦʚ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʦʢʘʣʴʥʦʝ ʦʙʝʟʙʦʣʠʚʘʥʠʝ [5]. ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʜʝʥʪʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ ʨʘʙʦʪʘʶʪ 

ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ ʪʦʢʝ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ [26].   




