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Figure. S1 
(a) 

 

(b) 

 

(c) 

 

Figure S1 shows the reaction of the irregular antibody Anti-D with the screening RBCs SI, SII, and SIII in the 
microdroplet with time. (a) shows the reaction between SI and Anti-D in the microdroplet where a steady-state 
agglutination reaction can be observed at 3 min. (b) shows the reaction between SII and Anti-D, similar to the SI case 
above, where the agglutination reaction reaches a steady-state at 3 min. (c) shows the reaction between SIII and Anti-
D, which has a reaction time similar to the previous two cases. 
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Figure. S2 
(a) 

 

(b) 

 

(c) 

 
Figure S2 shows the reaction between irregular antibody Anti-C and screening RBCs SI, SII, and SIII in the microdroplet 
with time. (a) shows the reaction between SI and Anti-C in the microdroplet. Even after 15 min of reaction, the RBCs 
are still dispersed in the microdroplet without forming agglutination. (b) shows the reaction between SII and Anti-C, 
which reaches a steady-state agglutination reaction at 6 min. (c) shows the reaction between SIII and Anti-C, which 
similarly reaches a steady-state agglutination reaction at 6 min. 
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Figure. S3 
(a) 

 

(b) 

 
(c) 

 

Figure S3 shows the reaction of the irregular antibody Anti-E with the screening RBCs SI, SII, and SIII in the 
microdroplet with time. (a) shows the reaction between SI and Anti-E in the microdroplet, where a steady-state 
agglutination reaction is reached at 6 min. (b)(c) show the reaction between SII, SIII, and Anti-E respectively, where it 
can be observed that even after 15 min of reaction, the RBCs are still dispersed in the microdroplets without forming 
agglutination. 
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Figure. S4 
(a) 

 

(b) 

 

(c) 

 
Figure S4 shows the reaction between the irregular antibody Anti-c and the screening RBCs SI, SII, and SIII in the 
microdroplet with time. (a) shows the reaction between SI and Anti-c in the microdroplet, where a steady-state 
agglutination reaction is reached at 6 min. (b)(c) shows the reaction between SII, SIII, and Anti-c respectively. Even after 
15 min of reaction, the RBCs are still dispersed in the microdroplets without forming agglutination. 
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Figure. S5 
(a) 

 

(b) 

 
(c) 

 

Figure S5 shows the reaction between the irregular antibody Anti-e and the RBCs SI, SII, and SIII for screening in the 
microdroplet with time. (a) shows the reaction between SI and Anti-e in the microdroplet. It can be observed that even 
after 15 min of reaction, the RBCs are still dispersed in the microdroplet without forming agglutination. (b) shows the 
reaction between SII and Anti-e, where a steady-state agglutination reaction is reached at 6 min. (c) shows the reaction 
between SIII and Anti-e, which is similar to that of SII. 
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Figure. S6 
(a) 

 

(b) 

 

(c) 

 

Figure S6 shows the reaction between the irregular antibody Anti-Lea and the RBCs SI, SII, and SIII for screening in the 
microdroplet with time. (a) shows the reaction between SI and Anti-Lea in the microdroplet, where a steady-state 
agglutination reaction is reached at approximately 6 min. (b)(c) show the reaction between SII, SIII, and Anti-Lea, 
respectively. It can be observed that even after 15 min of reaction, the RBCs are still dispersed in the microdroplets 
without forming agglutination. 
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Figure. S7 
(a) 

 

(b) 

 

(c) 

 

Figure S7 shows the reaction between the irregular antibody Anti-S and the screening RBCs SI, SII, and SIII. (a) shows 
the reaction between SI and Anti-S in the microdroplet. It can be observed that even after 15 min of reaction, the RBCs 
are still dispersed in the microdroplet without forming agglutination. (b) shows the reaction between SII and Anti-S, 
where a steady-state agglutination reaction is reached at 6 min. (c) shows the reaction between SIII and Anti-S. It can be 
observed that even after 15 min of reaction, the RBCs are still dispersed without forming agglutination.
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Figure. S8 
(a) 

 

(b) 

 

(c) 

 

 
Figure. S8 (a) (b) (c) show the reaction between SI, SII, SIII, and Anti-M in the microdroplet, respectively, where all three 
reactions reach a steady-state agglutination reaction at approximately 6 min. 
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Figure. S9 
(a) 

 
(b) 

 
(c) 

 

Figure S9 shows the reaction between the irregular antibody Anti-D that is diluted 4 times and the screening RBCs (a) 
SI (b) SII (c) SIII, respectively. It can be seen that the agglutination reaction of these three combinations reaches a steady-
state agglutination at approximately 3 min. 
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Figure. S10 
(a) 

 

(b) 

 
(c) 

 

Figure S10 shows the reaction between the irregular antibodies Anti-D that is diluted 16 times with the screening RBCs 
(a) SI (b) SII (c) SIII, respectively. It can be seen that the agglutination reaction of these three combinations reaches a 
steady-state agglutination at approximately 4 min. 
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Figure. S11 
(a) 

 
(b) 

 
(c) 

 
Figure S11 shows the reaction between irregular antibodies Anti-D that is diluted 64 times and screening RBCs (a) SI (b) 
SII (c) SIII, respectively. It was observed that the agglutination reaction of these three combinations reached steady-state 
agglutination at approximately 4 min. 
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Figure. S12 
(a) 

 
(b) 

 
(c) 

 

Figure S12 shows the reactions between the irregular antibodies Anti-D that is diluted 128 times and the screening RBCs 
(a) SI (b) SII (c) SIII, respectively. It can be seen that the agglutination reaction of these three combinations reaches a 
steady-state agglutination at approximately 10 min. 
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Figure. S13 
(a) 

 

(b) 

 

(c) 

 

 
Figure S13 shows the reaction between the irregular antibodies Anti-D that is diluted 256 times and the screening RBCs 
(a) SI (b) SII (c) SIII, respectively. It can be seen that the agglutination reaction of these three combinations reaches a 
steady-state agglutination at approximately 15 min. 
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Figure. S14 
 
 

 

 

 
 
Figure. S14 (a) The chip design of the accelerated RBC agglutination reaction. We employed the original flow channel 
design, and a periodic groove structure was added to the lower plate of the reaction zone to create a periodic change in 
the height of the flow channel. (b) Schematic diagram of the reaction acceleration principle. The microdroplets flow 
through the high and low flow channels sequentially, causing changes in microdroplet shape and squeezing the internal 
fluid of the microdroplets to accelerate the RBC agglutination reaction. 
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Figure. S15 
(a) 

 

(b) 

 

(c) 

 

Figure S15 (a) (b) (c) show the RBC agglutination reactions between RBCs SI, SII, SIII, and irregular Anti-M in the 
accelerated structured chip. It can be seen that all three reactions have reached steady-state agglutination in 
approximately 5 min, which is approximately 16.7% faster than the reaction rate of the chip without the accelerated 
structure. 
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