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UNMET NEED POINT-OF-CARE MICROCHIP ELECTROPHORESIS TECHNOLOGY Table 1. Sensitivity and specificity of Hb Variant/Anemia on determining anemia severity
< Anemia affects more than 2 billion people worldwide (~25% of world B |["sample Loading (t = 0) Machine Learning ANN C Anemia vs. Non-Anemia (Cut-off: 11.0 g/dL)
population) True Positive, TP 33
“* Nearly 7% of the world’s population carry significant hemoglobin (Hb) variants, e L A - ’ R
the large majority of affected births occurring in low-income countries True Negative, 1N 12
<» Hemoglobinopathies, including Sickle Cell Disease (SCD) and Thalassemia, : _ False Positive, FP I*
are the 3rd most prevalent causes for anemia 1] Step.separation (LS.2.3.mig) False Negative, FN 0
< Timely and proper management of anemia benefits from understanding of the I & Sensitivity, TP/(TP+FN) 100%
exact cause == < e o7 A0
” 7 - 2 309%
<+ Timely and proper management of SCD benefits from understanding of patient Total Hb SRR Slibrator pecticlty, ™A ) i
anemia status 2"d Step Separation (t <8 min) — = W Hb Variant Identification Table 2. Sensitivity and specificity of Hb Variant/Anemia on Hb variant identification
“ The unmet need for affordable, portable, accurate point-of-care tests to | | ‘
facilitate decentralized hemoglobin testing in resource-constrained countries is £ v \\ | U | Hb SS vs. others Hb SC vs. others Hb AA vs. others
well-recognized vl. | /\ | True Positive, TP 9 6 7
< We present the first POC diagnostic integrated test for anemia and SCD, Hb Variants- R _
Gazelle-Multispectral, is an 8-minute point-of-care microchip electrophoresis True Negative, IN 3 40 >
test for det . b, th h obin | | and h obi ant | X Gazelle provides the first POC solution for B-thalassemia test. (A) The Gazelle perform real time imaging and data analysis tracking the Hb S — ; ; :
e.s Iort etermlnlng ° emogiobin fevel and hemogiobin variant [evel, in one electrophoresis process. (B) Gazelle test overview. First, a drop of blood (red) was mixed with standard calibrator and applied on the CA paper (t = 0). Within et
singie test. the first 2.5 minutes (t < 2.5 min), the total Hb (red) and standard calibrator (blue) were electrophoretically separated, at which time blood Hb level (g dL-1) False Negative, FN 0 0 0
Anemia prevalence Anemia and_ anemia statgs was determined by the algorithm. Next, Hb vari_ant separation oc?curred (t = 8 min), whic_h IS the.n analyzed to determine the presence of Sensitivity, TP/(TP+FN) 100% 100% 100%
NN v sde major hemoglobin variants and types in the blood sample. The entire electrophoresis process was tracked in real-time and the captured data was analyzed o | | | |
ST . by the machine learning artificial neural network (ANN) algorithm for integrated blood Hb level determination, anemia detection, and Hb variant identification Specificity, IN/(IN+EFF) 100% 100% 100%
. 4 i in a single test.. (C) Space-time plots generated by capturing the entire electrophoresis process.
& | < The reader includes a rechargeable battery, storage and operation to CONCLUSION
= 1529 ', ) P 45 degrees C, Wi-Fi, Bluetooth , GPS and touchscreen operation. % Gazelle can store up to 2400 test results. | < Gazelle is a versatile point-of-care system that enables affordable, accurate,
T i ' A < The reader guides the user through the test procedure via on-screen * Has GPS geo-location capability, test reports can be printed decentralized hemoglobin testing in resource-limited settings.
120-179 4 g g P . . . . .
e { - instructions, uses real- time imaging, automated data analysis, result wirelessly, transmitted in PDF format or transmitted directly to | o | | | |
o storage, and on screen analysis including interpretation. the cloud. X Gazel_le provides quaptltatlye an_d llntegrgted p.omt.-of-care allowing testing for
- Vg anemia and hemoglobin variant within 8 minutes in single test
b , RESULTS AND DISCUSSION
L= ? : Hemoglobin Variant < The O\Qelrall simplic;ity of the_ Gazcjellr?-MultilsE_ectggl egables_”lljserz_l?? ?uickly anld
Ugen A : B : : : : accurately screen for anemia and hemoglobin disorders. The ability to securely
HDS allele frequency (%) f“' Pearson Correlation Bland-Altman AnaIyS'S C Receiver Operatmg Curve store and transfer digital test results has utility for clinicians, patients, public
0.18 18 ®» Healthy Donors (HbAA) S . J y
Mo ‘ el SCD Pyatie.nts (HbSS) ) 25 A health and treatment providers.
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<+ Clinical studies presented here were performed with a fully functional, portable CBC (Hb g/dL) Mean (HbVA, CBC; Hb g/dL) 1-specificity
Gazelle-Multispectral machine based on technology initially invented at Case REFERENCES
Western Reserve Universityy. The commercial roduct, based on this - . Rap An, Yunchgpg Man, Shamreen Iram, Erdem Kucukall, Muhammad Noman I_-Iasan,_Yuning Huang, thu Goreke,
technology, was developed b;/ Hemex Health Inc (Fiz 2B) Gazelle artificial neural network (ANN) based machine learning algorithm accurately determines Hb levels and anemia status. (A) g"'sl?n Bgd_e,tA";S Hill, Kevin ﬁheTg,tZOehSekyor}daz StanJa%/ Z’- Ahuja, Janderf\- thtlcla,g\_/hchael Htl?czt_ewskLl, znd Urr(l)ur:_A-
’ ' ' ' Gazelle measures blood Hb levels were strongly associated with CBC measured results (PCC=0.95, p<0.001). The dashed line represents 26151?2’1(206;‘: ; gcgég_?éc;rg_c P CIRCTIOPTIOIESIS TOT INTEGTaTed anemmia ant NemOogiobilt VATt festng. —ab on a ~ib.
< Blood samples were tested with both Gazelle and the standard reference the ideal result where Gazelle Hb level is equal to the CBC Hb level whereas solid line represents the actual data fit. (B) Bland-Altman +Ran An, Yuning Huang, Anne Rocheleau, Alireza Avanaki, Priyaleela Thota, Yuncheng Man, Zoe Sekyonda, Catherine .
methods, complete blood count (CBC) and high performance liquid analysis revealed Gazelle determines blood Hb levels to within £0.55 of the Hb level (absolute mean error) with minimal experimental bias Segbefa, Yvonhe Let-Adomakon, Enoch Mensah, tsaac Hdame, and Umut 4. Burkan, Mullispeoiral Imaging for
chromatography (HPLC). Reference test results were not available to the with -0.1 g/dL, indicating that Hb determination has very small bias. The dashed light grey line indicated the relationship between the residual 2021.08.05.21261678, ’ > e
Gazelle users. Similarly, Gazelle test results were not available to the users of and the average Hb level measurements obtained from the CBC and Gazelle (r = -0.07). The dashed dark grey line represented 95% limits +Ran An, Yuning Huang, Yuncheng Man, Russell W. Valentine, Erdem Kucukal, Utku Goreke, Zoe Sekyonda, Connie
the standard reference tests. of agreement (1.5 g/dL). (C) The receiver-operating characteristic (ROC) analysis graphically illustrates Gazelle performance against a r1o0one, Amima wusu-Ansa, gsgjagong; (ﬁ%r;? pA- e 807 UMULA. Gurkan, Emerging point-of-care technologies
o | | | | | random chance diagnosis (grey line), with an area under the curve of 0.99, and a perfect diagnostic (green lines), with an area under the .M. N. Hasan, A. Fraiwan, R. An, Y. Alapan, R. Ung, A. Akkus, J. Z. Xu, A. J. Rezac, N. J. Kocmich, M. S. Creary, T.
<+ Microchip Electrophoresis operation has three stages — (i) Sample preparation, curve of 1. The area under the curve of 0.99 suggested Gazelle’s viable diagnostic performance. n=46 Oginni, G. M. Olanipekun, F. Hassan-Hanga, B. W. Jibir, S. Gambo, A. K. Verma, P. K. Bharti, S. Riolueang, T.
(ii) cartridge preparation, (iii) Hemoglobin separation, and image analysis. Ngimhung, T. Suksangpleng, P. Thota, G. Werner, R. Shanmugam, A. Das, V. Viprakasit, C. M. Piccone, J. A. Little, S.
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145(7): p. 2525-2542.



