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ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʤʝʯʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʤʳʰʝʡ)
ʋʰʥʳʝ ʤʝʪʢʠ

Å ʏʘʩʪʦ ʪʝʨʷʶʪʩʷ

Å ɺ ʤʝʩʪʘʭ ʢʨʝʧʣʝʥʠʷ 

ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʚʦʩʧʘʣʝʥʠʡ ʠ ʨʘʟʜʨʘʞʝʥʠʡ

Å ʉʣʦʞʥʦ ʩʯʠʪʳʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ

ɼʠʩʪʘʣʴʥʦʝ 

ʫʜʘʣʝʥʠʝʬʘʣʘʥʛʠ

Å ɼʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʨʘʥʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

Å ʅʝʛʫʤʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʞʠʚʦʪʥʦʤʫ 

ʇʨʦʢʘʣʳʚʘʥʠʝ 

ʫʰʝʡ

Å ʊʝʭʥʠʯʝʩʢʘʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

Å ʆʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ 

ʥʦʤʝʨʦʚ (Ids)

Å ʉʢʣʦʥʥʦʩʪʴ ʢ ʨʘʟʨʳʚʫ 

ʪʢʘʥʝʡ 

ɺʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ 

ʥʘ ʨʫʯʥʦʤ ʚʚʝʜʝʥʠʝ ʜʘʥʥʳʭ

ʉʦʟʜʘʥʠʝ 

ʪʘʪʫʠʨʦʚʦʢ 

Å ʉʪʠʨʘʶʪʩʷ ʠ 

ʚʳʮʚʝʪʘʶʪ ʩʦ 

ʚʨʝʤʝʥʝʤ

Å ʊʝʭʥʠʯʝʩʢʘʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠʟ-ʟʘ 

ʨʫʯʥʦʛʦ ʥʘʥʝʩʝʥʠʷ

Å ʉʣʦʞʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʤʝʪʦʜʘ
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Å ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʥʜʝʨʳ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʦʙʦʣʦʯʢʦʡ ʥʝʫʜʦʙʥʳ ʜʣʷ 

ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʯʘʩʪʦ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʞʠʚʦʪʥʦʛʦ

Å ʅʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ ʩʦʝʜʠʥʸʥʥʳʭ ʚʤʝʩʪʝ = ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʨʝʞʜʝʥʠʷ

p-Chip

p-Chip

RFID ʯʠʧʜʣʷ ʤʳʰʠ=ɸʣʶʤʠʥʠʝʚʘʷ ʙʘʥʢʘ (0,33 ʤʣ)ʜʣʷ ʯʝʣʦʚʝʢʘò

ʊʝʢʫʱʠʝ ʤʝʪʦʜʳ ʤʝʯʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʞʠʚʦʪʥʳʭ
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Åɿʘʧʘʪʝʥʪʦʚʘʥʥʳʡ, ʤʠʢʨʦʪʨʘʥʩʧʦʥʜʝʨʥʳʡʯʠʧ ʥʘ 

ʢʨʝʤʥʠʝʚʦʡ ʧʦʜʣʦʞʢʝ

Åʅʘʣʠʯʠʝ ʧʦʣʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʳ

Åɺʩʪʨʦʝʥʥʘʷ ʘʥʪʝʥʥʘ

Å 64-ʭ ʙʠʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ p-Chip, ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʜʠʨʦʚʘʥʠʷ >1 ʙʠʣʣʠʦʥʘ ʥʦʤʝʨʦʚ (Ids)

Å ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʧʦʚʪʦʨʝʥʠʷ ʥʦʤʝʨʦʚ ʠʟ-

ʟʘ ʢʨʝʤʥʝʚʦʡ ʧʦʜʣʦʞʢʠ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʠ ʟʘʧʠʩʠ

ʇʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ p-Chip ʧʝʨʝʜʘʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʠ 

ʫʥʠʢʘʣʴʥʳʡ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʯʠʪʳʚʘʪʝʣʷ

100 ʤʠʢʨʦʥ* 

500 ʤʠʢʨʦʥ

ɸʥʪʝʥʥʘ

ʇʣʘʪʘ ʧʘʤʷʪʠ

ʌʦʪʦ-ʷʯʝʡʢʘ

ʀʩʭʦʜʷʱʠʡ ʮʠʬʨʦʚʦʡ 

ʩʠʛʥʘʣ

*ɼʠʘʧʘʟʦʥ: 10-100 ʤʠʢʨʦʥ

ʏʪʦ ʪʘʢʦʝ p-Chip?
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ʇʦʯʝʤʫ p-Chip?

ʂʣʶʯʝʚʳʝ ʦʪʣʠʯʠʷ ʇʨʝʠʤʫʱʝʩʪʚʘ

ɺʩʪʨʦʝʥʥʘʷ ʘʥʪʝʥʥʘɼʦʣʛʦʚʝʯʥʦʩʪʴ

ʅʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨɹʠʦʣʦʛʠʯʝʩʢʠ ʥʝ 

ʘʢʪʠʚʥʳ 

ɹʦʣʝʝ1 ʙʠʣʣʠʦʥʘ

Ids ʥʦʤʝʨʦʚ 

ʅʝʪ ʧʦʚʪʦʨʦʚ IDs

ʉʜʝʣʘʥ ʥʘ 

ʢʨʝʤʥʠʝʚʦʡ 

ʧʦʜʣʦʞʢʝ

ʉʣʦʞʥʦ ʧʦʜʜʝʣʘʪʴ 

ʇʨʦʯʥʳʝ ʠ ʢʨʝʧʢʠʝ ɺʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ

ʇʨʠ ʘʢʪʠʚʘʮʠʠ ʣʘʟʝʨʥʳʤ ʣʫʯʦʤ

p-Chip ʧʝʨʝʜʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʠ 

ʫʥʠʢʘʣʴʥʳʡ ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ 

ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ
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ʅʘʜʝʞʥʳʝ ʩʚʦʡʩʪʚʘ p-Chip

p-Chip ʫʩʪʦʡʯʠʚ :

ʊʝʤʧʝʨʘʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ: 

-196ÜC to 500ÜC

ID-ʥʦʤʝʨ ʤʦʞʝʪ ʙʳʪʴ ʩʯʠʪʘʥ 

ʯʝʨʝʟ ʙʫʤʘʛʫ

ʠʣʠ ʪʢʘʥʴ ʞʠʚʦʪʥʦʛʦ

ɻʘʤʤʘ ʠʟʣʫʯʝʥʠʶ: 

40 ʛʨʝʡ

ɸʚʪʦʢʣʘʚʠʨʦʚʘʥʠʶ:

2000 ʮʠʢʣʦʚ 
ʈʘʩʪʚʦʨʠʪʝʣʷʤ ʠ ʨʝʘʛʝʥʪʘʤ
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ID ʩʯʠʪʳʚʘʪʝʣʴ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ 

ʩʠʛʥʘʣʘ p-Chip

Å ʆʙʣʘʜʘʝʪ FDA ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ 

ʣʘʟʝʨʦʤ ʢʣʘʩʩʘ 3R 

Å ʈʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ ʩ 

ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ

Å ʀʤʧʫʣʴʩʳ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʤʠʢʨʦʩʭʝʤʳ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ p-Chip

Å ʉʯʠʪʳʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 5-10 ʤʤ

Å ʅʦʤʠʥʘʣʴʥʦʝ ʚʨʝʤʷ ʩʯʠʪʳʚʘʥʠʷ <1 

ʤʠʣʠ ʩʝʢ

Å ʇʦʜʘʯʘ ʵʥʝʨʛʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ USB ʧʦʨʪ ʢʦʤʧʴʶʪʝʨʘ (ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʇʆ Windows) ʠʣʠ 

ʤʠʢʨʦʧʣʘʥʰʝʪʘ

ʋʩʝʣʠʪʝʣʴ

ʇʃʀʉ ʠ USB

ʈʏ

p-Chip ʂʘʪʫʰʢʘ

Lens

ʆʧʪʠʯʝʩʢʘʷ

ʯʘʩʪʴ 

ɼʨʘʡʚʝʨ ʣʘʟʝʨʥʦʛʦ ʜʠʦʜʘ 

ʀʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ 

www.invivotech.ru
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ʀʥʞʝʢʪʦʨ ʜʣʷ ʚʚʝʜʝʥʠʷ p-Chip

Åʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʠʛʣʘ (21G) ʩ ʧʦʨʰʥʝʤ

Åp-Chip ʨʘʩʧʦʣʦʞʝʥ ʚʥʫʪʨʠ ʠʛʣʳ, ʛʦʪʦʚ ʜʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʚʝʜʝʥʠʷ 

Åʋʩʪʨʦʡʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʝʨʠʣʴʥʦʡ ʫʧʘʢʦʚʢʝ 

Åp-Chip ʚʥʫʪʨʠ ʠʛʣʳ ʫʜʝʨʞʠʚʘʝʪʩʷ ʤʷʛʢʠʤ, ʙʠʦʩʦʚʤʝʩʪʠʤʳʤ ʢʣʝʝʤ

Figure 3. The injector for p-chips. Panel A: The flat-tip needle 

with a plunger and a plastic cover.  Panel B: A photograph of 

the flat-tip needle with the p-chip inside. Panel C: A design for 

the flat-tip needle. The p-chips are marked with red arrows. 

A

CB

Åɼʝʨʞʘʪʝʣʴ ʜʣʷ ʠʥʞʝʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ 

ʫʜʦʙʥʦ ʧʨʦʚʝʩʪʠ ʠʤʧʣʘʥʪʘʮʠʶ p-Chip
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Å ʇʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʚ ʚʳʙʨʘʥʥʦʝ ʤʝʩʪʦ p-Chip ʩʦʭʨʘʥʷʝʪ 

ʧʦʩʪʦʷʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʚ ʪʢʘʥʷʭ ʠ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ 

ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ (ID) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʞʠʚʦʪʥʦʛʦ.
Å ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ (IDs) ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʚʚʦʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʙʘʟʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʕʪʦ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 

ʦʰʠʙʦʢ.

Å p-Chip ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʢʦʜʠʨʦʚʢʠ ʤʠʣʣʠʘʨʜʘ ʫʥʠʢʘʣʴʥʳʭ 

ʥʦʤʝʨʦʚ (IDs). ʀʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʧʦʚʪʦʨʦʚ.

Å ɸʥʝʩʪʝʟʠʷ ʞʠʚʦʪʥʦʛʦ ʚ ʭʦʜʝ ʠʤʧʣʘʥʪʘʮʠʠ p-Chip ʥʝ ʪʨʝʙʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʤʘʣʦʤʫ ʨʘʟʤʝʨʫ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʞʝʢʪʦʨʘ ʩ ʠʛʨʦʡ (21G).

ɼʦʩʪʦʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ p-Chip
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ʀʤʧʣʘʥʪʠʨʦʚʘʥʠʝp-Chip ʚ ʤʳʰʴ

4. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʯʠʪʳʚʘʥʠʝ ID-ʥʦʤʝʨʘ

2. ɺʚʝʜʝʥʠʝ p-Chip1. ʇʦʜʛʦʪʦʚʢʘ ʤʳʰʠ

3. ʏʪʝʥʠʝ ʥʦʤʝʨʘ ID 
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1. ɺʚʝʜʝʥʠʝ p-Chip 2. ʏʪʝʥʠʝ ʥʦʤʝʨʘ ID 

p-Chip c ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʥʦʤʝʨʘʤʠ 

(IDs) ʚʩʪʨʦʝʥʳ ʚ ʧʣʘʩʪʠʢʦʚʫʶ ʢʘʨʪʫ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʣʫʙʠʥʫ

ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʯʠʪʳʚʘʪʝʣʷ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ

p-Chip ʚ ʪʢʘʥʠ ʞʠʚʦʪʥʦʛʦ. ɸʥʪʝʥʥʘ ʨ-Chip ʧʨʠ ʠʤʧʣʘʥʪʘʮʠʠ

ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʚʚʝʨʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ʩʯʠʪʳʚʘʪʝʣʴ

ʈʏ ʩʠʛʥʘʣʘ. ʅʝʩʢʦʣʴʢʦ Scan-Card ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ

ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʇʆ, Scan-Card 

ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʤʦʜʝʣʴʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʞʠʚʦʪʥʦʛʦ 

ʩ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʤ p-Chip.

ʇʣʘʩʪʠʢʦʚʘʷ ʢʘʨʪʘ (Scan-card) ʩ 3-ʤʷ p-Chip

3. ʂʦʥʪʨʦʣʴʥʦʝ ʩʯʠʪʳʚʘʥʠʝ 

ID-ʥʦʤʝʨʘ ʩʦ Scan-card
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3 ʤʝʩʷʮʘ ʧʦʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ; 

H&E, Ĭ20

2

A p-Chip B

ɹʠʦʩʦʚʤʝʩʪʠʤʦʩʪʴp-Chip ʩ ʪʢʘʥʷʤʠ 

ʤʳʰʠʥʦʛʦ ʭʚʦʩʪʘ
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