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QUICK TIPS 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint template requires basic PowerPoint 
(version 2007 or newer) skills. Below is a list of 
commonly asked questions specific to this template.  
If you are using an older version of PowerPoint some 
template features may not work properly. 
 

Using the template 
 

Verifying the quality of your graphics 
Go to the VIEW menu and click on ZOOM to set your 
preferred magnification. This template is at 100% the 
size of the final poster. All text and graphics will be 
printed at 100% their size. To see what your poster will 
look like when printed, set the zoom to 100% and 
evaluate the quality of all your graphics before you 
submit your poster for printing. 
 
Using the placeholders 
To add text to this template click inside a placeholder 
and type in or paste your text. To move a placeholder, 
click on it once (to select it), place your cursor on its 
frame and your cursor will change to this symbol:         
Then, click once and drag it to its new location where 
you can resize it as needed. Additional placeholders can 
be found on the left side of this template. 
 
Modifying the layout 
This template has four 
different column layouts.  
Right-click your mouse 
on the background and  
click on “Layout” to see  
the layout options. 
The columns in the provided layouts are fixed and cannot 
be moved but advanced users can modify any layout by 
going to VIEW and then SLIDE MASTER. 
 
Importing text and graphics from external sources 
TEXT: Paste or type your text into a pre-existing 
placeholder or drag in a new placeholder from the left 
side of the template. Move it anywhere as needed. 
PHOTOS: Drag in a picture placeholder, size it first, click 
in it and insert a photo from the menu. 
TABLES: You can copy and paste a table from an external 
document onto this poster template. To adjust  the way 
the text fits within the cells of a table that has been 
pasted, right-click on the table, click FORMAT SHAPE  
then click on TEXT BOX and change the INTERNAL 
MARGIN values to 0.25 
 
Modifying the color scheme 
To change the color scheme of this template go to the 
“Design” menu and click on “Colors”. You can choose 
from the provide color combinations or you can create 
your own. 
 
 
 
 

 
 

 

QUICK DESIGN GUIDE 
(--THIS SECTION DOES NOT PRINT--) 

 
This PowerPoint 2007 template produces a 36”x48” 
professional  poster. It will save you valuable time 
placing titles, subtitles, text, and graphics.  
 
Use it to create your presentation. Then send it to 
PosterPresentations.com for premium quality, same day 
affordable printing. 
 
We provide a series of online tutorials that will guide 
you through the poster design process and answer your 
poster production questions.  
 
View our online tutorials at: 
 http://bit.ly/Poster_creation_help  
(copy and paste the link into your web browser). 
 
For assistance and to order your printed poster call 
PosterPresentations.com at 1.866.649.3004 
 
 

Object Placeholders 
 

Use the placeholders provided below to add new 
elements to your poster: Drag a placeholder onto the 
poster area, size it, and click it to edit. 
 
Section Header placeholder 
Move this preformatted section header placeholder to 
the poster area to add another section header. Use 
section headers to separate topics or concepts within 
your presentation.  
 
 
 
Text placeholder 
Move this preformatted text placeholder to the poster to 
add a new body of text. 
 
 
 
 
Picture placeholder 
Move this graphic placeholder onto your poster, size it 
first, and then click it to add a picture to the poster. 
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  Carbon monoxide (CO) poisoning is a 
significant public health burden worldwide. In 
the US alone, the CDC estimates over 15,000 
hospital visits and nearly 500 deaths annually 
secondary to non-fire related CO exposure.1  
Unlike mortality, long-term cardiovascular and 
neurologic morbidity is less easily quantified; 
however, preliminary research raises concerns 
for both acute high concentration exposures 
and chronic low concentration exposures.  

 

  CO binds human hemoglobin to form 
carboxyhemoglobin (COHb) with an affinity 
between 210 and 250 times that of oxygen. 
Oxygen therapy has been the mainstay of 
emergent patient management, but patients 
may still require many hours to clear clinically 
significant concentrations of CO under 
normobaric conditions. While the efficacy of 
hyperbaric oxygen therapy (HBOT) is well 
established, chamber availability and transport 
logistics continue to inhibit its effectiveness -- 
particularly in remote locations or developing 
health systems.  

 

  This study investigates a novel injectable 
compound, reduced hydroxocobalamin 
(“B12r”), as a potential therapeutic alternative 
to HBOT by quantifying its effect on the rate of 
intravascular conversion of CO to carbon 
dioxide (CO2) and the consequent reduction in 
the half-life (t1/2) of COHb.  

INTRODUCTION	
  

The study used a closed-loop artificial circulation 
system with a hollow-fiber membrane oxygenator 
circulating fresh whole human blood. The out-
flow gas from the oxygenator was monitored in 
real-time. The reduced form of hydroxocobalamin 
(“B12r”) was generated from a buffered ascorbic 
acid and B12 mixture and verified using Raman 
spectroscopy. A COHb concentration of fifty 
percent was achieved in the circulating blood 
prior to the injection of a pre-selected 
concentration of the B12r solution (Figure 2). Pre- 
and Post-injection samples were drawn and 
analyzed by co-oximetry (Radiometer 
Copenhagen, ABL 825).  

METHODS	
   RESULTS	
  

SUMMARY/CONCLUSIONS	
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B12r injection resulted in a five-fold increase in 
the gas-out concentration of CO2 compared with 
controls. There was a 16.7% increase in the 
13CO2/12CO2 ratio over baseline. Resonance 
raman analysis demonstrated a reduction in the 
t1/2 of HbCO in the closed-loop system from 43 
minutes to 19 minutes (utilizing a 100% 
oxygenator for clearance). Blood-gas data 
showed mean pH of 7.29 and pCO2 of 23.9 in 
placebo rats, versus pH 7.44 and pCO2 31.8 in 
B12r treated rats.  

These data indicate that the mixture of 
hydroxocobalamin and  ascorbic acid in blood 
containing carboxyhemoglobin is capable of converting 
CO to CO2. The findings support the potential use of 
this injectable mixture as an alternative or complement 
to hyperbaric oxygen therapy in the setting of CO 
poisoning. Further work is on-going to examine the 
effect of this antidote on organ O2 delivery as well as 
expanding current trials to a large animal model prior to 
initiating human trials.  

Figure 1: Note the similar structure between Hydroxycobalamin (left) and 
Heme B (right) 

 

Figure 2: Repeated trials of each dose concentration (n=5/dose): 700 mg OHCbl 
with 700 mg ascorbic acid; 300 mg OHCbl with 300 mg ascorbic acid; 300 mg 
OHCbl with 150 mg ascorbic acid. Each line represents the mean response over 
time and is plotted to show the central tendency of CO2 generation (in ppm) for each 
dose mixture over a 30 minute period. The controls (n=5 for each) were: 
deoxygenated NS (0.9% NaCl solution), 350 mg OHCbl in 5 mL deoxygenated NS, 
and 350 mg ascorbic acid in 5 mL deoxygenated NS. The control line above 
represents the aggregate central tendency for all three. 

Figure 3: Graph of the median CO2 concentration released by 
the blood following administration of either the antidote or the 
components. The shaded area represents the difference 
between the CO2 produced by the neutralization of ascorbic 
acid, and that produced by the antidote from CO.  

 

Figure 4: pCO2 after sequential injection of antidote 
componenets into poisoned blood. The line shows the mean 
response in CO2 generated (in ppm) over time with sequential 
injection of 5mL deoxygenated NS, follwed by 350mg OHCbl in 
5mL deoxygenated NS, followed by 350mg ascorbic acid in 
5mL deoxygenated NS (five samples each).  

Figure 5: the RR spectrum of whole blood, poisoned with CO (49.2% 
COHb), immediately prior to antidote injection. The spectrum indicates 
that the Hgb in the sample is primarily a mixture of deoxyhemoglobin 
(1356 cm-1 and 1472 cm-1) and carboxyhemoglobin (1375 cm-1). The 
band at 1564 cm-1indicates the presence of methemoglobin.  

Figure 6: The RR spectrum of the same blood as in figure 5, but 
20min after antidote injection. The peaks for the antidote (1602 cm-1, 
1537 cm-1, 1570 cm-1, 1496 cm-1and 1352 cm-1) are absent – denoting 
a shift of the antidote into a different resonance enhancement region. 
Also notable is the presence of only deoxyhemoglobin (1356 cm-1 and 
1472 cm-1, indicating apparent conversion of the COHb to 
deoxyhemoglobin.  

The concentrations of COHb and HbO2 of the 
circulating blood were determined in real-time using 
Raman spectroscopy. Raman spectroscopy was 
utilized to minimize the interference associated with 
traditional spectrophotometric techniques (Figure 1).2 
As there is known endogenous production of CO,13C 
radiolabeled CO (Cambridge Isotope Laboratories) 
was used and the 13CO2/12CO2 ratio examined using 
an infrared spectral analyzer. Adult male Long-Evans 
rats were exposed to CO and then injected with 
either normal saline or B12r. Pre- and Post-injection 
blood samples were analyzed by co-oximetry as 
above. 
 


