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A commonly used point-of-care (POC) method to detect hemoglobin (Hb) uses Vanzetti's azide-methemoglobin method (HemoCue analyzer).  Since azide is explosive and toxic, this research was aimed to develop a greener/safer assay that utilizes the indicator 3, 3’, 5, 5’-tetramethylbenzidine (TMB), which donates electrons to oxidized iron within hemoglobin in the presence of peroxide.  The amount of oxidized TMB (measured at 652 and 450 nm) is proportional to the concentration of Hb.  Compared to a previously reported TMB method for measuring Hb, this procedure required: less reagents, shortened incubation time (5 minutes versus 20 min), showed a strong linear correlation (R2~0.99) over a 50-fold Hb concentration range, and was ~100X more sensitive (5 g Hb detection level).  However, the assay still had a high inter-assay coefficient of variation (CV), well above the desired <5% value.  Furthermore, sample absorbance increased over time until about 30 minutes post-incubation (average 4.68% change in absorbance units), which likely contributed to the high inter-assay CV.  The high inter-assay CV and upward drift in absorbance could be caused by either free heme (containing Fe3+) released from Hb, or side reactions with Fe3+ from borosilicate glass tubes.  Theoretically, EDTA would improve these values by chelating these iron species.  The addition of EDTA decreased average absorbance change over 30 minutes by 92% and decreased average inter-assay CV from 8.06% to 4.03% (n=3).  Therefore, this greener/safer TMB-based Hb assay is rapid, sensitive, stable, and exhibits low CV, making it a viable alternative to the toxic Vanzetti's azide-methemoglobin method.   

