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СИТУАЦИЯ В РОССИИ

345тыс. тестов 

число проведенных в России тестов 
на коронавирус за прошедшие сутки 
(23.09.2020)

43,9млн тестов

общее число проведенных тестов на коронавирус в 
России

Тестирование и диагностика

Отчет о текущей ситуации по борьбе с коронавирусом.
Коммуникационный центр Правительства Российской Федерации

Под медицинским наблюдением в целом по России за 
истекший период 2020 г. находились 2 960 174 человека, 
по состоянию на 22.09.2020 под контролем остаются 222 
014 человек.
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24 сентября 2020
(четверг)

АПРЕЛЬ

СЕНТЯБРЬ

ОКТЯБРЬТестирование COVID-19 в РФ
СИТУАЦИЯ В РОССИИ

574,8тыс. тестов 
число проведенных в России тестов 
на коронавирус за прошедшие сутки 
(30.10.2020)

60,44млн тестов
общее число проведенных тестов на коронавирус в 
России

Тестирование и диагностика

Отчет о текущей ситуации по борьбе с коронавирусом.
Коммуникационный центр Правительства Российской Федерации

Под медицинским наблюдением в целом по России за 
истекший период 2020 г. находились 3 757 424 человека, 
по состоянию на 28.10.2020 под контролем остаются 380 
224 человека.
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31 октября 2020
(суббота)
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Микрофлюидные системы

ДОСТОИНСТВА

• мобильность

• малые габариты и низкое 
энергопотребление

• малое время анализа

• малый расход реагентов

• снижение стоимости тестирования

Источник: www.itlmedical.com
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Оборудование для диагностики «по месту лечения»
(point of care) 

Источник: Yole Développement, March 2020
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ПРИМЕНЕНИЕ МИКРОКАНАЛОВ   

• ускорение перемешивания 
компонентов 

• ускорение тепло- и 
массопереноса

• возможность манипуляций с 
миниатюрными объектами 
(клетками, каплями и др.)

Источник: www.nature.com 

Почему микрофлюидика?
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some form of sample preconditioning was necessary. Electrophoresis, 
dielectrophoresis and isoelectric focusing are three other techniques 
that can also be used, and have been used extensively in lab-on-a-chip 
systems42–51. The electrokinetic methods can add cost if they require 
electrodes to be present in the disposable itself.

One of the great strengths of microfluidics is the ability to integrate the 
steps of a complex chemical process into a monolithic disposable — an 
assay performed in such a way can be more precise, more accurate and 
more reproducible than the same assay performed by hand. An example 
of an integrated assay is shown in Fig. 5, in which many of the steps of 
analysis of a whole saliva sample (subsequent to mechanical filtration) 
are integrated into a disposable diagnostic card. In this card, the sample 
is isolated and the waste is retained, and sample contact with the elec-
trical and optical components of the permanent instrument is avoided. 
Note that not all of the challenges of integration have been accomplished 
in the current design; for example, external pumps and off-chip sample 
preprocessing are required. However, two other projects that are under-
way (and described briefly below) will produce disposables that fully 
integrate all fluidic functions.

The selection of a material for use in a disposable must balance the 
inherent cost of the material with processing costs. Many polymers are 
inherently inexpensive, but the cost of processing to make them com-
patible with device function can add substantially to the total cost of 
the disposable. For example, microfluidic materials must be selected 
to minimize surface adsorption of analytes and to allow those analytes 
to move to the detection zones in the disposables. A material can be 
inherently nonfouling, but more often must undergo a coating process 
to be made so. An inherently low-cost material may be more difficult to 
chemically modify and would increase the complexity of manufacturing 
and the final cost of the disposable. 

Often, selection of a material will be dictated by application require-
ments. For example, in applications that require fluorescence-based 
detection of small-molecule analytes, low fluorescence (and low light 
scattering) is a selection criterion for acceptable device materials in 
the optical path52. One material, poly(dimethylsiloxane) (PDMS), is 
excellent for fabrication of low-fluorescence devices, but is perme-
able to many small and hydrophobic molecules, and is not readily or 
economically formed in high-throughput production. Thermoplastics 
such as polystyrene are ideal for high-level production because they can 

be injection molded, although not all have optimal optical properties. 
Whereas lamination of laser-cut polymer sheets is extremely cost-effec-
tive for rapid prototyping53, it is not nearly as economical as injection 
moulding for production of large numbers of devices. Although mixing 
different materials is complex, it may often be necessary. Note that in 
the laminated disposable example (Fig. 5a), PDMS was used to form a 
herringbone mixer54 with small features, largely because the CO2 laser 
(used to form the Mylar layers) had too low a spot resolution. Also, 
the gold SPR imaging surface was formed on a glass microscope slide 
because it was less expensive to manufacture them this way than to 
purchase small lots of gold films of a precise thickness on polymers. The 
fragility of glass makes it unsuitable for use in a commercializable dis-
posable for POC diagnostics. Real devices will always have to combine 
multiple materials. 

Because one of the fundamental requirements for a microfluidic diag-
nostic disposable is extremely low cost (ideally pennies), the disposables 
must be designed to have few parts and be inexpensive to manufacture, 
ideally using injection moulding whenever possible. These criteria rule 

Figure 4 | Schematic of an H-filter. This is a microfluidic device that allows 
convenient extraction of small molecules from complex fluids into simpler 
buffer streams. Initial attempts to use the H-filter alone to extract small-
molecule analytes from whole saliva failed because of the high viscosity 
and non-newtonian behaviour of the solution. It was therefore necessary 
that the concentration of mucins be reduced before the saliva entered the 
H-filter (manuscript in preparation, K.H., B. Finlayson and P.Y.). Note also 
that in the disposable card in Fig. 5, the H-filter channels were configured 
to allow greater contact between the two flowing streams. 

Sample

Bu!er

Di!usion of small
analytes

Retention of large
components

Waste

Extract

25 mm

a

Disposable card and off-card manifold with valves

3-way valve

60 40

6040

 Syringe filterSample syringe

1410

564

nl s–1

500
500

1500

500

50

Injection 
valves

Pump 5 [R1]
Pump 6 [R2]

    Waste

    Waste

Pump 4 [Ab]

Pump 3 [HV]

Pump 1 [MB]

Pump 2 [HB]

 Waste

846

450

846

b

564

AssayReferencesBufferWasteHolding
well

Valve 
interface

Sample
port

Sample
well

H-filter
buffer Mixer

H-filter
vacuum H-filter Antibody

Sample well

H-filter

Assay channels

Holding well

Mixer

564

Figure 5 | Example of an integrated disposable diagnostic card. a, Image of 
a card. The red O-rings are for interfacing with off-card components (for 
example, valves and pumps) that will eventually be incorporated onto the 
card itself. b, Schematic of the card. The card accepts filtered saliva (see 
Table 2) from the syringe and contains an H-filter for further sample 
conditioning, a herringbone mixer for mixing antibodies with the sample, 
and channels with gold-coated surfaces for detection of analyte in the sample 
using an SPR imaging-based immunoassay (manuscript in preparation, 
T.E. et al.). Numbers in ovals are flow rates in nl s–1. Numbers at the H-filter’s 
four ports are the percentages of flow entering (right) and exiting (left) the 
device. MB, mixing buffer; HB, H-filter buffer; HV, H-filter vacuum; R1 and 
R2 are reference solutions, typically a positive and negative control. 
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Figure 5 | Example of an integrated disposable diagnostic card. a, Image of 
a card. The red O-rings are for interfacing with off-card components (for 
example, valves and pumps) that will eventually be incorporated onto the 
card itself. b, Schematic of the card. The card accepts filtered saliva (see 
Table 2) from the syringe and contains an H-filter for further sample 
conditioning, a herringbone mixer for mixing antibodies with the sample, 
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using an SPR imaging-based immunoassay (manuscript in preparation, 
T.E. et al.). Numbers in ovals are flow rates in nl s–1. Numbers at the H-filter’s 
four ports are the percentages of flow entering (right) and exiting (left) the 
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Микрофлюидные чипы

Источник: Yager, P., Edwards, T., Fu, E. et al. Nature 442, 412–418 (2006). 

• пример чипа • схема
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Технологии и материалы для чипов

Источник: www.dolomite-microfluidics.com 
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Аббревиатуры

Дëÿ âûáîðà ïðèîðèòåòîâ ïðèêëàäíîé íàóêè, íàïðàâëåííûõ íà ñîçäàíèå íàó÷íî-
òåõ íîëîãè÷åñêèõ çàäåëîâ, ïðèìåíÿëñÿ ðÿä êðèòåðèåâ. Ê ïðèîðèòåòíûì áûëè îòíåñåíû èñ-
ñëåäîâàíèÿ, êîòîðûå:

 • ìîãóò ïðèâåñòè ê ïîÿâëåíèþ â äîëãîñðî÷íîé ïåðñïåêòèâå íîâûõ ðûíêîâ èëè ðûíî÷-
íûõ íèø, ïðîäóêòîâ ñ íîâûìè ñâîéñòâàìè, èííîâàöèîííûõ óñëóã; 

 • íîñÿò ìåæäèñöèïëèíàðíûé, ìåæîòðàñëåâîé õàðàêòåð;

 • ïîçâîëÿò îòâåòèòü íà âûçîâû, ñòîÿùèå ïåðåä ïðèîðèòåòíûì íàïðàâëåíèåì;

 • ñïîñîáñòâóþò ôîðìèðîâàíèþ òåõíîëîãè÷åñêîé ïëàòôîðìû áóäóùåé ýêîíîìèêè è îá-
ùåñòâà;

 • ñïîñîáíû ðåøèòü êëþ÷åâûå íàó÷íûå ïðîáëåìû â ðàññìàòðèâàåìîì íàïðàâëåíèè, 
ñîçäàòü çàäåë íà áóäóùåå. 

Äëÿ êàæäîé òåìàòè÷åñêîé îáëàñòè áûëà äàíà îöåíêà óðîâíÿ ðîññèéñêèõ èññëåäîâàíèé 
ïî ñëåäóþùåé øêàëå: 

«áåëûå ïÿòíà» – ñóùåñòâåííîå îòñòàâàíèå îò ìèðîâîãî óðîâíÿ, îòñóò-
ñòâèå (èëè óòðàòà) íàó÷íûõ øêîë;

«çàäåëû» – íàëè÷èå áàçîâûõ çíàíèé, êîìïåòåíöèé, èíôðàñòðóêòóðû, êî-
òîðûå ìîãóò áûòü èñïîëüçîâàíû äëÿ ôîðñèðîâàííîãî ðàçâèòèÿ ñîîòâåò-
ñòâóþùèõ íàïðàâëåíèé èññëåäîâàíèé;

«âîçìîæíîñòü àëüÿíñîâ» – íàëè÷èå îòäåëüíûõ êîíêóðåíòîñïîñîáíûõ 
êîëëåêòèâîâ, îñóùåñòâëÿþùèõ èññëåäîâàíèÿ íà âûñîêîì óðîâíå è ñïî-
ñîáíûõ íà ðàâíûõ ñîòðóäíè÷àòü ñ ìèðîâûìè ëèäåðàìè;

«ïàðèòåò» – óðîâåíü ðîññèéñêèõ èññëåäîâàíèé íå óñòóïàåò ìèðîâîìó;

«ëèäåðñòâî» – ðîññèéñêèå èññëåäîâàòåëè ÿâëÿþòñÿ ëèäåðàìè íà ìèðî-
âîì óðîâíå; 

îöåíêè ýêñïåðòîâ íàõîäÿòñÿ â äèàïàçîíå ìåæäó íåñêîëüêèìè çíà÷åíèÿìè.

МЕТОДИЧЕСКИЕ КОММЕНТАРИИ
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объемов производства Источник: www.grandviewresearch.com 

• мировой рынок материалов, 2019, %

• сравнение материалов для микрофлюидики
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Базовые технологии

Стекло/кремний Полимеры (PDMS, 
PMMA и др.)

Консультирование по технологии микрофлюидики 

24 

 
 

На следующей диаграмме показаны основные процессы, применяющиеся при 
производстве стеклянных микрофлюидных чипов: 

 
1. Нанесение хрома и 
фоторезистивного слоя на стекло 

2. Облучение фоторезистивного 
материала УФ-светом через маску 

3. Отвердение фоторезистивного 
материала и отмывка 

 
4. Травление хромового слоя 5. Влажное травление стекла 

раствором плавиковой кислоты 
6. Удаление хрома и резистивного 
материала, затем очистка 

 
7. Сверление микроотверстий для 
жидкости и нанесение разметочной
сетки 

8. Покрывающий слой из стекла, 
закрепленный путем термической 
сварки 

 

 

стекло 
фоторезистивный слой 
хром 
маска 

• 3D-микрообработка • литье • тиснение (штамповка)
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Рост рынка микрофлюидики

Источник: Yole Développement, September 2020

• прогноз Yole по рынку в стоимостных показателях, млрд. $ • сравнение прогнозов CAGR 
продуктового рынка на 

2020-25 гг.

CAGR, % Источник

11,7 Yole D. (2019)

14 Yole D. (2020)

11,25 www.grandviewresearch.com

22,9 www.marketsandmarkets.com

19,8 www.marketindustryreports.com
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Рост рынка микрофлюидики по регионам
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Благодарю за внимание!
Антон Бойко, НИУ МИЭТ 
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