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Introduction: 
 
This study was undertaken to evaluate the effectiveness of the UrineVac® system, in preserving 
urine specimens such as chemical parameters for unrefrigerated, preserved samples should remain 
stable for periods at 72 hours. Due to the very rapid activity of bacteria in urine and the effects of 
PH extremes on formed elements, only fresh urine should be acceptable for urinalysis without form 
of preservative. The results of this study to support the claims of benefits through the use of 
UrineVac® system. 
 
Procedure: 
 
25 fresh urine specimens were selected based on having abnormal urine chemistries or significant 
microscopes observations. Urines analyzed were submitted for routine testing from 10 patients, and 
4 pooled urine pools were also included for a more complete evaluation of the parameters being 
analyzed. All the patients were from the same Princeton, M.V., nursing home and all testing 
performed in the laboratory in Princeton. Urine chemistries were performed using the chemstrip 9L 
( Bio DynamicsCorp), the Multistix 10SG (Ames), and with specific gravity for Chemstrip analysis 
by refractometry. Microscopic of urine sediment for each was performed after urine aliquots were 
centrifuged in conical tubes for 5 minutes at 400 RCF. Resulting sediment was examined as wet 
mounts on Kova standardized slides. All strip urinalysis were performed according to manufacturer 
recommendations. 
 
At day 0, the above analysis were performed and then each specimen was split into equal aliquots. 
One aliquot served as unpreserved control and was stored in caped tubes at 2-9 C. 
Five of the unpreserved controls were split further so that a third aliquot could be incubated at room 
temperature and the sediment analyzed at 2 hrs., 4 hrs., 6hrs., and 24hrs. incubation at room 
temperature. All aliquots were subjected to urinalysis at 24 hrs., 48 hrs., 48 hrs., and 72 hrs. 
Incubation times. For all but 4 patients specimens, an additional urinalysis was performed on the 
preserved urines at 96 hrs. of incubation to demonstrate whether stability could be maintained for 
that length of time. 
In addition special formula tablets (95mg) without mercury were analyzed using the basic scheme 
indicated above. Five additional urines, one patient and four pools were selected for this part of 
study.  
For evaluation purposes, significant differences for chemical parameters were considered to be 
greater than one grading unit appropriate for the analyte being measured. Trends were considered 
to be at least days variance from the initial measurement where the change is consistent and at least 
one grading unit or more. Specific gravity and PH measurement results were analyzed using a 
paired to test (2 tailed rejection regions). 
 
                                                               Results 
 
Specific Gravity           
 
                                       See addendum #1 at end of this report 
 



 
 
Leukocytes. 
 
Tables 3 and 4 give the results for leukocyte detection in the urine using the Multistix and 
Chemstrips, respectively, and table 14 gives the estimates for leukocyte concentration in the 
sediments. Both strips initially agreed on 18 of 25 urines as having WBC contamination. One 
specimen initially detected by Multistix was also confirmed by the Clinitest at 24 hrs. incubation 
(specimen #7). Sediment analysis showed that only 3 of the specimens in the study had no 
appreciable levels of WBC's ( specimen #2, 3 and 19) and were negative by the strips. Differences 
between the methodologies can be noted from the tables but are not germane to this study. 
No significant differences were noted using the urinalysis strips, either comparing preserved to 
unpreserved urines or comparing incubated urines to initial results ( see either table 3 or 4). Results 
were stable even after 96 hrs. at room temperature for preserved urines. 
Changes were noted in sediments from 5 patients (specimens #1, 9, 15, 18, and 22). In these cases the 
preserved urines showed much better performance than unpreserved. Specimen #18 gave the most 
pronounced differences between preserved and  unpreserved urine WBC's, going from distinctly 
positive to borderline normal for the unpreserved. Preserved urines gave good performances 
through 72 hours of incubation and most were still acceptable at 96 hours incubation. 
 
Evidence for bacterial infection. 
 
As seen in table 5, 6, and 16, essentially no urine in the study failed to provide some evidence of 
bacteria at least at some point. 
With exception to be noted, preserved urine gave the same nitrite reactions through 96 hours 
incubation as seen initially. Specimen #18, which was nitrite- negative at day 0, became positive in 
the unpreserved specimen by day 1 and remained positive throughout the test period.There were 
some specimens, however, where the addition of tablets caused nitrite-positive specimens to become 
negative ( Specimens numbered 5, 16, and 23). This was observed more using Chemstrips than 
Multistix. It is probable that in these cases, bacterial activity was sufficiently inhibited but nitrite 
conversion to nitrogen continued. Moderate to many bacteria were present in the sediments of these 
urines, and at least in specimen #5 there was evidence for continued growth of bacteria in the 
untreated urine (refrigerated) throughout the incubation period ( table 16). 
At 72 hours incubation, analysis of table 5 shows that 11of 15 positives for urines were still positive 
with preserved urines ( specimens with trace reactions at day 72 were considered positive). The 
specimen (number 14) was not positive for either treated or untreated aliquots after the initial day. 
Likewise, after 72 hrs. incubation 7 of 8 specimens which were initially nitrate negative, were still 
negative for the preserved aliquot ( with Chemstrip the 8 ttt hhh specimen, number 21, was initially trace 
positive). 
As indicated in table 16, urine preservation did not result in loss of microbe detection in the sediment 
and numerical estimates appeared to agree most closely with original numbers at least through 72 
hours of incubation. As will be discussed with PH later, bacterial growth was more evident in 
untreated aliquots than in preserved aliquots. 
 
Protein Concentration 
 
No major discrepancies were noted with incubation for either untreated or preserved aliquots when 
compared with Day 0 results ( Table 7 and 8). Thus, this parameter appeared to be stable in 
preserved aliquots even after 96 hours of incubation at room temperature. Several urines with high 
levels of protein were included in this study. 
 
PH Concentration - Tables 9 and 10 
 
Urine PH's for untreated aliquots showed the most dramatic changes upon incubation of any 
parameter evaluated. For those urines which were alkaline upon initiation of the study, no major 



changes were noted. However, for four urines with initial PH's within the normal range, the 
untreated aliquots became alkaline ( greater than one PH unit change) and increased in alkalinity as 
incubation continued. This change was attributed to microbial activity on metabolities within the 
urine. Since alkaline PH quickens the deterioration of formed elements found within the sediment, 
such changes are unacceptable for urinalysis. By 72 hrs. incubation the PH readings for untreated 
urines were significantly elevated (P<0.025) as compared to initial readings. A similar significance 
was seen when comparing 72 hrs. incubated - untreated aliquots with 72 hrs. incubated- preserved 
aliquots ( P<0.005). 
Because of the buffering action of the tablets, urines with elevated PH may become buffered to 
within normal range. If specimens with initial PH's 7.5 or less were compared with preserved 
aliquots after 72 hours incubation, no significant differences were noted ( P>0.1). However, if all 
urines in the study were compared ( initial values to preserved aliquots after 72 hours incubation) 
there is a significant trend for preserved specimens to have lowered PH's (P<0.05). Therefore, PH 
must be tested prior to tablet addition. However, if a PH change +/- 1 unit or less is clinically 
acceptable, the results of this study show only minor differences for preserved urines ( 24 of 25 
urines by Chemstrip or Multistix show no PH differences greater than 1.0 for preserved vs. initial 
readings). The buffering activity of the tablet was seen in most case through 96 hrs. incubation, but 
exceptions were noted where bacterial growth appeared to overcome preservative effects and to raise 
the PH. Further, some specimens ( like specimens numbered 6 and 24) were initially alkaline and 
showed no change in PH with addition of the tablet. Both of these specimens had high bacterial 
concentration. 
 
   
Occult Blood. 
 
Tables 11 and 12 give the results for chemical detection of blood using Multistix and Chemstrip, 
respectively. Results were duplicated over the entire incubation period and there were no differences 
between untreated and preserved aliquots. Thus, treated urine was stable for this parameter for up 
to 96 hrs. of incubation at room temperature, and even trace amounts of RBC's (<5/field) were 
reproducibly detected throughout the incubation. Percent agreement with initial readings was 100% 
for all levels of occult blood in urine. 
In table 5 the semiquantitative estimates for RBC's in urine sediments are given. It should be noted 
that there was good qualitative correlation between RBC detection in sediment and chemical 
detection in whole urine using strips. Gradual but not always significant drops in RBC sediment 
counts were seen with incubation. However, the deterioration was more pronounced in untreated vs. 
preserved urines. Best examples for comparison are specimen numbered 14, 16, and 24. Specimen 16 
shows that while the RBC's in the unpreserved urine was decreasing with time, The bacteria 
concentration were high and the Ph was becoming more alkaline. The drop off was even more 
dramatic for the portion of that unpreserved specimen incubated at room temperature. After 24 hrs. 
incubation, RBC detection in the sediment was at best rare. The greatest change in RBC 
concentration was observed with specimen number 24. The preserved aliquot maintained RBC  
Levels fairly comparable to initial numbers for over 72 hrs. incubation, while there was a 2 log drop 
in concentration for the treated aliquot during the same time period. These results show that like 
WBC concentration, the RBC levels can deteriorate with time if urine is not preserved. 
 
Casts, mucous threads and abnormal crystals. 
 
The sediments were examined for presence of  crystals and to determine if preservation effectively 
prevented the formation of new crystals (Table 17). The casts were examined to note any loss in casts 
due to PH or other factors which might have a deteriorating effect on these matrices (Table 17). 
Mucous threads were also examined for deterioration with time (Table 13). 
There were 13 of the 25 urines which showed no crystals upon initial testing ( specimens numbered 4, 
8, 9, 11, 14, 15, 17-23). All but one of these had initial PH's at neutral or slightly acidic (specimen 8 
had initial PH of 8)Five of these (38%) showed no crystal formation ( and no PH change) for either 
preserved or unpreserved aliquots throughout the incubation period. The others showed crystal 



formation with a tendency for the preserved aliquots to have less than the unpreserved. Specimens 4, 
14, and 18 are good examples where negative specimen remain negative ( at least initially) after 
preservation, while crystal formation progresses in the unpreserved aliquot. Preserved specimen 9 
had no crystals until day 4 when its PH changed dramatically from 5.5 to 9. 
No examples were seen for either preserved or unpreserved where formed crystals were lost due to 
incubation. If crystals were present initially, the same type of crystals were seen in the preserved 
aliquots. For example, specimen 10 had high concentrations of triple phosphates which might be 
appropriate in the initial PH of 9. After tablet addition, the PH was maintained at 7.0 throughout the 
96 hrs. incubation period, but only triple phosphate crystals were seen during this period. Only 
preserved specimen 7 had an additional crystal type, calcium, calcium oxalate, at day 3 along with 
the original triple phosphate crystals. The uric acid crystals in preserved specimen 4 is a good 
example of maintaining crystals during incubation which are normally found in acid urines.  
Six specimens had casts at day 0 (specimens 2, 5, 14, 18, 19, and 24). For three of these (specimens 5, 
18, and 24) the casts were rapidly lost in the unpreserved aliquots upon incubation. For specimens 5 
and 18, the preserved aliquots maintained casts through 72 and 48 hrs.  incubation , respectively. 
Neither preserved nor untreated aliquots had casts after the initial day for specimen 24. For the 
other three specimens, casts were present in both preserved and untreated aliquots throughout the 
incubation period. 
Table 13 gives the results for mucous threads in the sediment. No differences were noted between 
preserved and untreated aliquots with incubation. The mucous threads were very stable. 
 
Additional Chemical Screening Results. 
 
Only specimen 25 (pool) contained ketone bodies (initial concentration, 80mg/dl by Multistix or 40-
100 mg/dl by Chemstrip). No significant difference was seen for either preserved or untreated 
aliquots through 48 hrs. incubation. By 72 hrs. incubation at room temperatures the preserved 
aliquots still had notable levels (15mg/dl) but concentration had dropped significantly from the 
initial level. Specimen 12 ( one of the specimens in this pool was from a patient undergoing a glucose 
tolerance test) had 2 +/- levels of glucose (1/4 � 1/2 gm/dl). No significant differences were observed 
for either preserved or untreated aliquots throughout the 72 hour (96 hr. for preserved) incubation 
period (i.e., good stability in spite of the presence of many bacteria in the sediment). 
No specimens had detectible levels of bilirubin or urobilirubinogen for which to evaluate in this 
study. 
 
Control (untreated) urines incubated at Room Temperature. 
 
As indicated previously, some deterioration in WBC's and RBC's occurred in one of five control 
urines incubated at room temperature. This was rapid when compared to preserved aliquot 
stabilities. Otherwise no other changes in sediment parameters were noted when compared to initial 
results. 
 
 
 
 
 
                                                            DDDIIISSSCCCUUUSSSSSSIIIOOONNN 
 
The results do indicate that UrineVac® are effective in stabilizing urine such that equivalent results, 
compared to initial examination, could be obtained for routine urinalysis and microscopic 
examination for up to 72 hrs. incubation at room temperature. Most discrepancies between 
preserved aliquots and initial urine results were minor. Major problematic areas where variabilty 
was seen were with PH changes and crystal formation with time. PH could not accurately relied 
upon to reflect the original specimen value after tablet addition (unless specimen was at PH 7.5 or 
less originally). PH would, therefore, be evaluated upon arrival at the lab, while other parameters 



could be determined later. This, however, is acceptable considering the stabilization benefits of such 
elements in WBC's, RBC's, crystals and casts. Bacterial growth also appeared to be minimized in the 
treated urines.  
The specific gravities gave a distinct increase after addition of tablets, but this could be corrected 
effectively through subtraction of a standard factor from specific gravities obtained after tablet 
addition (negating tablet effect), as indicated in the above text. 
This study shows that abnormalities in fresh specimens can be maintained using the UrineVac® 
tubes. Reproducible results can be obtained for several days with UrineVac® tubes, providing time 
for repeat testing plus assurance of clinical accuracy in the final results reported. 
 
 
 
                                                            TABLES 1 & 2 
 
 
 
 
 
 
 
                                                 See Addendum # 1 
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--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
666 ...                      000---222                                           111---222                                        111---222                                           000---111                                           000---111                                        111---222                                        000---222                                                 000---222    
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
777 ...                      888---111222                                     888---111222                                  888---111222                                     888---111000                                     888---111222                                  666---999                                        888---111000                                           888---111000             
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
888 ...                      888---111000                                     888---111000                                  888---111000                                     111000---111444                               666---888                                        888---111222                                  888---111222                                           111000---111444                
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
999 ...                      222000---222555                               222000---222555                            222000---222555                               111000---111444                               111555---222000                            111444---111666                            111000---111222                                     333---666                
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111000 ...                666---111000                                     444---777                                        333---666                                           555---888                                           888---111000                                  555---888                                        555---999                                                 555---888    --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111111 ...                666555---777555                               555000---555555                            666000---777000                               555000---555555                               222555---333000                            444000---555000                            555000---555555                                     qqqnnnsss                                              
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111222 ...                444000---555000                               333555---444555                            444000---555000                               222555---333000                               222888---333444                            222000---333000                            222888---333444                                     222444---222888    
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111333 ...                555000---666555                               444555---555555                            444888---555888                               444000---444555                               444000---444555                            333555---444888                            444666---555000                                     444888---555555                
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111444 ...                333000---333555                               333000---333555                            333000---333555                               333000---333555                               222444---222888                            222555---333000                            333000---333555                                     222555---333000             
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    



111555 ...                555000---555555                               444555---555000                            555000---555555                               222555---333000                               444555---555000                            111222---111888                            555000---555555                                     444000---555000             
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111666 ...                111888---222444                               666---111000                                  666---111000                                     666---888                                           888---111000                                  444---666                                        777---111000                                           999---111111       
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111777 ...                555000---666000                               555555---666555                            444555---555555                               444000---555000                               555000---666000                            444555---555000                            444000---444555                                  555000---666000          
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111888 ...                333555---444555                               111444---222000                            333000---333666                               888---111222                                     222222---222888                            555---888                                        222444---222888                                  222444---222888          
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
111999 ...                111---333                                           111---222                                        222---333                                           111---333                                           111---333                                        111---222                                        111---222                                              000---111             
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
222000 ...                111444---111666                               111555---222000                            111555---222000                               222000---222555                               111666---222000                            222000---222555                            111555---222000                                  111888---222333    
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
222111 ...                111000000---111111555                   999555---111111000                      999000---111111000                         999000---111111000                         999000---111111000                      999000---111000555                      999000---111111000                            777555---888555                   --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
222222 ...                777000---777555                               888555---999555                            888555---999000                               555555---777000                               888555---999555                            444555---555555                            888555---999555                                  777555---888555                                        
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
222333 ...                555555---666555                               666000---777000                            666555---777555                               666000---777000                               444888---555888                            555000---666000                            555000---666000                                  555000---666000          
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
222444 ...                000---111                                           111---222                                        666---888                                           111---333                                           333---444                                        000---111                                        222---555                                              QQQNNNSSS   
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
222555 ...                666---888                                           555---888                                        444---666                                           666---888                                           555---777                                        666---999                                        555---999                                                 666---888    
--- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- --- ---    
VVVaaallluuueeesss    ===   AAAvvvggg ...    ###WWWBBBCCC/// fff iii eee lllddd   
NNNooorrrmmmaaalll    ===   <<<   555 /// fff iii eee lllddd   
TTTAAABBBLLLEEE222444999 ...888777    
   
   
ADDENDUM # 1 
 
The effects of UrineVac® on the specific gravity of Urine. 
 
This addendum to the UrineVac® study concerns the effect of UrineVac® on the specific gravity of 
urine. The testing was done between January 27 and February 21 1992 except as noted.  
This study was conducted as in the 1987 study except 31 urine specimens were tested instead of 25 
and tests were done after 0, 24, 48, and 72 hours but not done after 96 hours. Each specimen was 
divided into two 10ml portions, one containing a 50mg stabilizer tablet and the other without any 
preservative. Each portion of the specimen was tested for specific gravity by the refractometer 
method and by Multistix 10SG after 0, 24, 48, and 72 hours. 
Tables 1 and 2 give the specific gravities obtained during the incubation periods. As would be 
expected, no significant effect on specific gravity was observed as the result of incubation time for 
either preserved or unpreserved urines. The mean specific gravity by refractometer at day 0 for 
urines listed in table 2 was 1.015 +/- 0.009 and the mean for Multistix was 1.014 +/- 0.008. Good 
agreement was usually found between refractometer and Multistix strip results. 
 
An increase in specific gravity was noted as a result of tablet addition to the urine. Specific gravity 
increased on the average of 0.005 by the Multistix method and 0.002 by the refractometer method. 
The specific gravity was read by the manufacturer of assayed urine by densitometer and it was 
found to be in agreement with the assay and an increase of 0.002 from the addition of Stabilizer 
tablet. 
 
These results show that both the refractometer and Multistix method measured an increase in 
specific gravity caused by the addition of stabilizer tablet, with the refractometer values being closer 
to expected values if read directly by densitometer.    
 
   
   
   
   



   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
               
   
   
                                                                                                                                                                                                TTTAAABBBLLLEEE   111    
AAADDDDDDEEENNNDDDUUUMMM   ###111    
      
                        TTThhheee    eee fff fffeeecccttt sss    ooofff    UUUrrr iiinnneeeVVVaaaccc®®®   ooonnn   ttthhheee    SSSpppeeeccc iii fff iii ccc    GGGrrraaavvviii tttyyy    ooofff    UUUrrr iiinnneee       
   
SSSOOOUUURRRCCCEEE   OOOFFF   AAANNNAAALLLYYYSSSIIISSS:::       MMMuuulll ttt iii sss ttt iiixxx    111000SSSGGG   
NNNOOO...       IIINNNIIITTTIIIAAALLL         IIINNNIIITTTIIIAAALLL         222444HHHRRR                           222444HHHRRR                           444888HHHRRR                           444888HHHRRR                     777222HHHRRR                              777222HHHRRR   
                           UUUNNNPPPRRREEE...             TTTAAABBBLLLEEETTT         UUUNNNPPPRRREEE...             TTTAAABBBLLLEEETTT         UUUNNNPPPRRREEE...       TTTAAABBBLLLEEETTT            UUUNNNPPPRRREEE...          TTTAAABBBLLLEEETTT   
111 ...                      111 ... 000222777                            111 ... 000333000                                  111 ... 000333000                            111 ... 000333000                                  111 ... 000222777                         111 ... 000333000                                  111 ... 000222999                            111 ... 000333000                                                          
222 ...                      111 ... 000111777                                  ---                                                    111 ... 000111555                            111 ... 000222555                                  111 ... 000111777                         111 ... 000222000                                  111 ... 000111888                            111 ... 000222222          
333 ...                      111 ... 000111000                               111 ... 000111555                               111 ... 000111333                               111 ... 000222555                                  111 ... 000111000                         111 ... 000111777                               111 ... 000111000                               111 ... 000111888                                     
444 ...                      111 ... 000111333                               111 ... 000111555                                  111 ... 000111555                            111 ... 000222555                                  111 ... 000111444                         111 ... 000111555                               111 ... 000111555                               111 ... 000222000                                                             
555 ...                      111 ... 000111000                               111 ... 000111555                                  111 ... 000111555                            111 ... 000222555                                  111 ... 000111222                         111 ... 000111555                               111 ... 000111333                               111 ... 000111999          
666 ...                      111 ... 000111333                               111 ... 000222333                                  111 ... 000111555                            111 ... 000222555                                  111 ... 000111333                         111 ... 000222000                               111 ... 000111555                               111 ... 000222000       
777 ...                      111 ... 000222555                               111 ... 000222888                                  111 ... 000333000                            111 ... 000222888                                  111 ... 000222555                         111 ... 000333000                               111 ... 000222555                               111 ... 000222888             
888 ...                      111 ... 000222555                               111 ... 000222555                                  111 ... 000222000                            111 ... 000222555                                  111 ... 000222000                         111 ... 000222555                               111 ... 000222222                               111 ... 000222555                         
999 ...                      111 ... 000000888                               111 ... 000111000                                  111 ... 000111000                            111 ... 000111222                                  111 ... 000000888                         111 ... 000111333                               111 ... 000000888                               111 ... 000111222                   
111000 ...                111 ... 000111777                               111 ... 000222333                                  111 ... 000111888                            111 ... 000222555                                  111 ... 000111000                         111 ... 000222555                               111 ... 000222000                               111 ... 000222555                      
111111 ...                111 ... 000111333                               111 ... 000111777                                  111 ... 000111222                            111 ... 000222222                                  111 ... 000111333                         111 ... 000111777                               111 ... 000111222                               111 ... 000222111                                                 
111222 ...                111 ... 000222000                               111 ... 000222333                                  111 ... 000222000                            111 ... 000222333                                  111 ... 000111777                         111 ... 000222333                               111 ... 000111555                               111 ... 000222000                               
111333 ...                111 ... 000000555                               111 ... 000000777                                  111 ... 000000555                            111 ... 000111000                                  111 ... 000000555                         111 ... 000111000                               111 ... 000000666                               111 ... 000111000                            
111444 ...                111 ... 000333000                               111 ... 000333000                                  111 ... 000333000                            111 ... 000333000                                  111 ... 000333000                         111 ... 000333000                               111 ... 000333000                               111 ... 000333000                
111555 ...                111 ... 000111000                               111 ... 000111222                                  111 ... 000111000                            111 ... 000111111                                  111 ... 000111000                         111 ... 000111222                               111 ... 000111111                               111 ... 000111111             
111666 ...                111 ... 000000333                               111 ... 000000888                                  111 ... 000000333                            111 ... 000111000                                  111 ... 000000333                         111 ... 000111111                               111 ... 000000555                               111 ... 000111111    
111777 ...                111 ... 000111444                               111 ... 000111888                                  111 ... 000111666                            111 ... 000111999                                  111 ... 000111777                         111 ... 000222000                               111 ... 000111777                               111 ... 000111888             
111888 ...                111 ... 000111000                               111 ... 000111333                                  111 ... 000111111                            111 ... 000111666                                  111 ... 000111111                         111 ... 000111999                               111 ... 000111111                               111 ... 000111333       
111999 ...                111 ... 000222888                               111 ... 000222888                                  111 ... 000222888                            111 ... 000333000                                  111 ... 000222777                         111 ... 000222888                               111 ... 000222777                               111 ... 000222888             
222000 ...                111 ... 000222222                               111 ... 000222777                                  111 ... 000222222                            111 ... 000222777                                  111 ... 000222333                         111 ... 000222777                               111 ... 000222444                               111 ... 000222666    
222111 ...                111 ... 000000666                               111 ... 000111222                                  111 ... 000000777                            111 ... 000111222                                  111 ... 000000888                         111 ... 000111222                               111 ... 000000888                               111 ... 000111111             
222222 ...                111 ... 000222222                               111 ... 000222333                                  111 ... 000222111                            111 ... 000222444                                  111 ... 000222000                         111 ... 000222444                               111 ... 000222000                               111 ... 000222333                                        
222333 ...                111 ... 000111888                               111 ... 000222222                                  111 ... 000111999                            111 ... 000222222                                  111 ... 000111999                         111 ... 000222222                               111 ... 000111888                               111 ... 000222333          
222444 ...                111 ... 000111333                               111 ... 000111888                                  111 ... 000111333                            111 ... 000111999                                  111 ... 000111222                         111 ... 000111999                               111 ... 000111222                               111 ... 000111999       
222555 ...                111 ... 000000777                               111 ... 000222000                                  111 ... 000111000                            111 ... 000111888                                  111 ... 000111000                         111 ... 000222000                               111 ... 000111000                               111 ... 000222000    
222666 ...                111 ... 000000555                               111 ... 000111111                                  111 ... 000000777                            111 ... 000111222                                  111 ... 000000777                         111 ... 000111111                               111 ... 000000777                               111 ... 000111222    



222777 ...                111 ... 000000777                               111 ... 000111111                                  111 ... 000000888                            111 ... 000111333                                  111 ... 000111000                         111 ... 000111333                               111 ... 000111000                               111 ... 000111333    
222888 ...                111 ... 000000666                               111 ... 000111222                                  111 ... 000000777                            111 ... 000111222                                  111 ... 000000888                         111 ... 000111222                               111 ... 000111000                               111 ... 000111222    
222999 ...                111 ... 000111000                               111 ... 000111555                                  111 ... 000111111                            111 ... 000222000                                  111 ... 000111111                         111 ... 000111999                               111 ... 000111222                               111 ... 000222000    
333000 ...                111 ... 000111000                               111 ... 000111555                                  111 ... 000111111                            111 ... 000222000                                  111 ... 000111222                         111 ... 000111888                               111 ... 000111333                               111 ... 000111999          
333111 ...                111 ... 000111000                               111 ... 000111555                                  111 ... 000111000                            111 ... 000111888                                  111 ... 000111000                         111 ... 000111888                               111 ... 000111111                               111 ... 000222000             
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
                                                                                                                                                                                                TTTAAABBBLLLEEE   222    
AAADDDDDDEEENNNDDDUUUMMM   ###111    
      
                        TTThhheee    eee fff fffeeecccttt sss    ooofff    UUUrrr iiinnneeeVVVaaaccc®®®   ooonnn   ttthhheee    SSSpppeeeccc iii fff iii ccc    GGGrrraaavvviii tttyyy    ooofff    UUUrrr iiinnneee       
   
SSSOOOUUURRRCCCEEE   OOOFFF   AAANNNAAALLLYYYSSSIIISSS:::       RRReeefffrrraaaccctttooommmeeettteeerrr    
NNNOOO...       IIINNNIIITTTIIIAAALLL         IIINNNIIITTTIIIAAALLL         222444HHHRRR                           222444HHHRRR                           444888HHHRRR                           444888HHHRRR                     777222HHHRRR                              777222HHHRRR   
                           UUUNNNPPPRRREEE...             TTTAAABBBLLLEEETTT         UUUNNNPPPRRREEE...             TTTAAABBBLLLEEETTT         UUUNNNPPPRRREEE...       TTTAAABBBLLLEEETTT            UUUNNNPPPRRREEE...          TTTAAABBBLLLEEETTT   
111 ...                      111 ... 000222999                               111 ... 000333000                                  111 ... 000222888                            111 ... 000333000                               111 ... 000222888                            111 ... 000333000                                  111 ... 000222888                            111 ... 000333000                                                          
222             1.0161.0161.016                            1.0151.0151.015                                  1.0161.0161.016                            1.0151.0151.015                               1.0171.0171.017                            1.0151.0151.015                                  1.0161.0161.016                               1.0161.0161.016        .       .       .    
                                    1.0111.0111.011                            1.0111.0111.011                                  1.0111.0111.011                            1.0101.0101.010                               1.0111.0111.011                            1.0091.0091.009                                  1.0101.0101.010                               1.0101.0101.010        .       .       . 333    
                                                            1.0141.0141.014                            1.0111.0111.011                                  1.0141.0141.014                            1.0121.0121.012                               1.0151.0151.015                            1.0121.0121.012                                  1.0141.0141.014                               1.0121.0121.012        .       .       . 444    
      111 ... 012012012                            1.0101.0101.010                                  1.0121.0121.012                            1.0101.0101.010                               1.0121.0121.012                            1.0101.0101.010                                  1.0111.0111.011                               1.0101.0101.010        .       .       . 555    
      1.0141.0141.014                            1.0111.0111.011                                  1.0141.0141.014                            1.0111.0111.011                               1.0141.0141.014                            1.0121.0121.012                                  1.0141.0141.014                               1.0111.0111.011        .       .       . 666    
            1.0251.0251.025                            1.0221.0221.022                                  1.0251.0251.025                            1.0221.0221.022                               1.0251.0251.025                            1.0221.0221.022                                  1.0251.0251.025                               1.0251.0251.025        .       .       . 777    
                        1.0261.0261.026                            1.0261.0261.026                                  1.0251.0251.025                            1.0251.0251.025                               1.0281.0281.028                            1.0261.0261.026                                  1.0251.0251.025                               1.0251.0251.025              .    .    . 888    
                     1.0081.0081.008                            1.0061.0061.006                                  1.0081.0081.008                            1.0061.0061.006                               1.0091.0091.009                            1.0051.0051.005                                  1.0061.0061.006                               1.0051.0051.005        .       .       . 999    
                     1.0181.0181.018                            1.0161.0161.016                                  1.0181.0181.018                            1.0151.0151.015                               1.0181.0181.018                            1.0161.0161.016                                  1.0151.0151.015                               111 ... 000111555      .     .     . 101010    
                                                1.0151.0151.015                            1.0121.0121.012                                  1.0151.0151.015                            1.0121.0121.012                               1.0151.0151.015                            1.0121.0121.012                                  1.0151.0151.015                               1.0121.0121.012      .     .     . 111111    
                                                1.0251.0251.025                            1.0221.0221.022                                  1.0251.0251.025                            1.0221.0221.022                               1.0251.0251.025                            1.0221.0221.022                                  1.0241.0241.024                               1.0221.0221.022          .   .   . 121212    
                        1.0051.0051.005                            1.0031.0031.003                                  1.0051.0051.005                            1.0031.0031.003                               1.0051.0051.005                            1.0021.0021.002                                  1.0041.0041.004                               1.0021.0021.002      .     .     . 131313    
               1.0351.0351.035                            1.0331.0331.033                                  1.0351.0351.035                            1.0321.0321.032                               1.0361.0361.036                            1.0321.0321.032                                  1.0351.0351.035                               1.0321.0321.032      .     .     . 141414    
            1.0231.0231.023                            1.0211.0211.021                                  1.0231.0231.023                            1.0201.0201.020                               1.0231.0231.023                            1.0201.0201.020                                  1.0231.0231.023                               1.0201.0201.020      .     .     . 151515    
1.0051.0051.005                            1.0021.0021.002                                  1.0051.0051.005                            1.0021.0021.002                               1.0051.0051.005                            1.0021.0021.002                                  1.0051.0051.005                               1.0021.0021.002      .     .     . 161616    
               1.0151.0151.015                            1.0141.0141.014                                  1.0161.0161.016                            1.0131.0131.013                               1.0151.0151.015                            1.0131.0131.013                                  1.0161.0161.016                               1.0141.0141.014      .     .     . 171717    
         1.0151.0151.015                            1.0131.0131.013                                  1.0151.0151.015                            1.0111.0111.011                               1.0151.0151.015                            1.0121.0121.012                                  1.0151.0151.015                               1.0121.0121.012      .     .     . 181818    
         1.0301.0301.030                            1.0271.0271.027                                  1.0301.0301.030                            1.0271.0271.027                               1.0301.0301.030                            1.0271.0271.027                                  1.0291.0291.029                               1.0281.0281.028      .     .     . 191919    
1.0241.0241.024                            1.0211.0211.021                                  1.0241.0241.024                            1.0221.0221.022                               1.0241.0241.024                            1.01.01.0212121                                  1.0241.0241.024                               1.0221.0221.022      .     .     . 202020    
         1.0081.0081.008                            1.0061.0061.006                                  1.0081.0081.008                            1.0061.0061.006                               1.0081.0081.008                            1.0051.0051.005                                  1.0081.0081.008                               1.0061.0061.006      .     .     . 212121    
                                       1.0311.0311.031                            1.0301.0301.030                                  1.0321.0321.032                            1.0301.0301.030                               1.0311.0311.031                            1.0301.0301.030                                  1.0311.0311.031                               1.0301.0301.030      .     .     . 222222    
      1.0201.0201.020                            1.0181.0181.018                                  1.0201.0201.020                            1.0181.0181.018                               1.0201.0201.020                            1.0181.0181.018                                  1.0201.0201.020                               1.0191.0191.019      .     .     . 232323    
      1.0361.0361.036                            1.0351.0351.035                                  1.0361.0361.036                            1.0351.0351.035                               1.0361.0361.036                            1.0351.0351.035                                  1.0361.0361.036                               1.0351.0351.035      .     .     . 242424    
1.0081.0081.008                            1.0061.0061.006                                  1.0091.0091.009                            1.0061.0061.006                               1.0071.0071.007                            1.0061.0061.006                                  1.0091.0091.009                               1.0061.0061.006      .     .     . 252525    



   1.0081.0081.008                            1.0051.0051.005                                  1.0071.0071.007                            1.0061.0061.006                               1.0071.0071.007                            1.0061.0061.006                                  1.0081.0081.008                               1.0051.0051.005      .     .     . 262626    
1.0081.0081.008                            1.0051.0051.005                                  1.0081.0081.008                            1.0061.0061.006                               1.0081.0081.008                            1.0061.0061.006                                  1.0081.0081.008                               1.0061.0061.006      .     .     . 272727    
         1.0091.0091.009                            1.01.01.0050505                                  1.0101.0101.010                            1.0061.0061.006                               1.0091.0091.009                            1.0061.0061.006                                  1.0091.0091.009                               1.0051.0051.005      .     .     . 282828    
1.0161.0161.016                            1.0121.0121.012                                  1.0161.0161.016                            1.0141.0141.014                               1.0151.0151.015                            1.0131.0131.013                                  1.0151.0151.015                               1.0141.0141.014      .     .     . 292929    
      1.0161.0161.016                            1.0141.0141.014                                  1.0161.0161.016                            1.0141.0141.014                               1.0161.0161.016                            1.0141.0141.014                                  1.0161.0161.016                               1.0151.0151.015      .     .     . 303030    
                  1.0151.0151.015                            1.0111.0111.011                                  1.0151.0151.015                            1.0111.0111.011                               1.0151.0151.015                            1.0121.0121.012                                  1.0151.0151.015                               1.0131.0131.013      .     .     . 313131    
   


