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Development of Highly Sensitive Immunochromatographic Detection Kit for
Seasonal Influenza Virus Using Silver Amplification
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Kentaro NAKAMURA*, and Takayoshi OYAMADA*

Abstract

Applying our photo technology, we succeeded in generating silver particles exceeding 10um by using

50nm gold particles as catalysts, which are commonly used in commercially available influenza diagnostic

kits. The amplified silver particles are 1000 times easier to see than gold nano-particles. We have
commercialized the influenza detection kit, named “FUJI DRI-CHEM IMMUNO AG cartridge FluAB”, and
the densitometry analysis machine to determine automatically positive or negative for influenza infection,
named “FUJI DRI-CHEM IMMUNO AG1”, using this amplification technology.
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Fig. 1 Highly sensitive immunochromatographic detection system
for seasonal influenza virus.
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Fig. 2 Principle of immunochromatographic detection kit.
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Fig. 3 Large silver particle formed by the silver amplification method.
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Fig. 4 Visibility improved by the silver amplification method.
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Fig. 5 Effect of reducing the background.
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Fig. 6 Improvement in decrease of non-specific adsorption at the
detection line.
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Fig. 7 Configuration of the cartridge of silver amplification
detection kit.
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Fig.8 Schematic description of pumping of Ag* solution in the
cartridge.
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Table 1 Detection limits using nasal aspirates.

Influenza Type A-1

Influenza Type A-2

Influenza Type B-1 Influenza Type B-2

concentration  Espline Amggi;/cee:tion Espline Ams iill‘ivceartion Espline Ampﬁ:}x:ee:tion Espline Ams iill‘ivcee:tion
1 + 2+ + 2+ + 2+ + n.d.
1/2 — 2+ — + - 2+ — n.d.
1/4 — + — + — 2+ — n.d.
1/8 n.d. + n.d. + n.d. 2+ n.d. +
1/16 n.d. + n.d. + n.d. + n.d. —
1/32 n.d. — n.d. — n.d. — n.d. n.d.
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Table 2 Performance of silver amplification and Espline compared
with virus cell culture and/or real-time RT-PCR.

Silver
AH1INT (2009) Amplification total
Cell culture + RT-RCR + —
+ 55 12 67
- 1 52 53
total 56 64 120
AH1N1 (2009) Espline
total
Cell culture + RT-RCR + —
+ 51 16 67
— 0 53 53
total 51 69 120
Table 3 Sensitivity/Specificity.
AH1N1 (2009 i
( ) S!Iver . Espline
Cell culture + RT-RCR  Amplification
e 82.1% 76.1%
Sensitivity (70.1%—90.4%)  (64.1%— 85.7%)
Specificity 98.1% 100.0%

(89.9%— 100%) (93.3%— 100%)

95%C.l. in parenthesis.

Table 4 Time elapsed after onset and sensitivity.

Silver

Time from Amplification Espline
onset (h) Sensitivity n Sensitivity n
+/total +/total
~6 84.6% 11/13 69.2% 9/13
6~12 75.0% 3/4 75.0% 3/4
12 ~24 76.0% 19/25 76.0% 19/25
24 ~ 48 90.0% 9/10 90.0% 9/10
48 ~ 100.0% 4/4 50.0% 2/4
No Data 81.8% 9/11 81.8% 9/11
total 82.1% 55/67 76.5% 51/67
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