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The TG and DTA (DSC) curves of the non-prescription antacids, Alka Seltzer, 
Bromo-Seltzer, Citrocarbonate, Phillips, Turns, Pepto-Bismol, Alkaid, Rolaids, 
Kolontyl, Triactin, and DiGel are described. These curves are useful for the qualitative 
identilication of the antacids. Possible applications of these data include, among 
others, criminalistic investigations. 

INTFLODUCTIOX 

Non-prescription antacid preparations are widely used to treat mild gastro- 
intestinal disturbances. A large number of these preparations is commercially avail- 

able, each differing in their ability to neutralize stomach acids. The active component 
of most antacids’ consists of such compounds as calcium carbonate, sodium hydrogen 
carbonate, aluminum hydroxide, magnesium trisilicate, dihydroxy aluminum amino- 
acetate, and so on. Perhaps the most popular component is calcium carbonate, mainly 
because it is more effective than various brands of aluminum hydroxides and also 
because it is inexpensive and rapid in neutralization action. It is not without adverse 
side-effects, however, in that chronic use can cause constipation and the formation of 
urinary calculi. 

Another antacid frequently used is sodium hydrogen carbonate (NaHCO,), 
which is rapid in action and effective in inducing gastric emptying belching. Chronic 
use can be harmful in that the gastric fluids are raised to high pH values which stimu- 
lates the production of more hydrochloric acid. Also, its high basicity can cause alka- 
losis while the high sodium content can create problems for patients on a low salt diet. 

Another antacid widely used is aluminum hydroxide, either by itself or mixed 
with various magnesium compounds_ In addition to its antacid properties, it may be 
effective in the treatment of peptic ulcer due to its ability to absorb pepsin. It has more 
adverse side-effects than calcium carbonate if used for prolonged periods of time. 

A somewhat more effective antacid than aluminum hydroxide for treatment of 
peptic ulcer is magnesium trisilicate, which has a greater capacity for pepsin adsorp- 
tion. For short observation periods, however, this compound is less effective than the 



94 

other antacids previously discussed. It will not produce alkalosis and large excesses 
will not raise the pH of gastric ffuids much above 7. 

Other effective antacids, which are used separately or with aIuminum hydroxide 
or magnesium trisilicate, include dihydroxyahnninum aminoacetate, hydrated magne- 
sium aluminate, dihydroxyaIuminum sodium carbonate, and others. Each of these 
compounds have been demonstrated to be useful as antacids but they have not been 
as popuiar as calcium carbonate or aluminum hydroxide. 

The purpose of this investigation is to study the identification of various solid 
antacid preparations by the thermal analysis techniques of thermogravimetry (TG) 
and differential thermal analysis (DTA). This information is potentially usefui for 
criminahstic studies, such as was found for analgesic drugs’, and for other uses. 

EXPERIMEXTAL 

Antacid prepararions 

The antacids studied and their sources are given in Table 1. The compositional 
data when known, are only approximate- 

TABLE 1 

COMPOSITIONAL DATA AND SOURCES OF AhTACIDS 

Antacids are in tabIet or pou-der form 

Amacid source Approximate composifion 

Alkaid 

Alka Seltzer 

Bromo-Seltzer 

Citrocarbonnte 

DiGei 

Kolantyl 

Pepto-Bismol 

F & F Laboratories, Calcium earbonats magnesium carbonatc. magne- 
Chicago. 111. sium trisilicate. and methyl s&&ate 

MiIs Laboratories, 
Eikhart. Ind. 

Warner-Lxmbert Co.. 
Morris Plains, NJ. 

Upjohn Co., KaIamazoo, 
Mich. 

Piough, Inc. Memphis, 
Term. 

MerreII-National Lab., 
Richardson-MerreB, Inc. 
Cincinnati, Ohio 

Norwich Prod-, 
Norwich, Corm. 

Aspirin, 0.324 g; ca-alcium phosphate, 0.196 g; citric 
acid, 1.055 g; and sodium hydrogen carbonate, 
1.904g 

Acetaminophen, phenscetin, caffeine. sodium 
hydrogen carbonate, and citric acid 

Sodium hydrogen carbonate, 20.5% ; sodium 
citrate, 25.6% 

Magnesium carbonate; methyl polysiloxane, 
0.025 g; ahxmiomn hydroxide; and magnesium 
hydroxide 

DicycIomine hydrochloride, 0.0025 g; ahuninmn 
hydroxide. 0.180 g; and magnesium hydroxide, 
0.170 g 

Bismuth subsalicylate, CaIcium carbonate, and 
%ycocoB 
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TABLE I (Conrinued) 

Antacid source Approximafe com_0osition 

Phillips Phillips Co., Sterling 
Drug Co.. N.Y. 

Magnesium hydroxide. 0.31 I g 

Rolaids Warner-Lambert Co., 
Morris Plains. NJ. 

Dihydroxyaluminum sodium carbonate, 0.330 g 

Tums Lewis/Howe Co., 
St. Louis, MO. 

Calcium carbonate, 0.489 g; magnesium triGlate. 

0.006 g; magnesium carbonate, 0.011 g; oil of 
peppermint 

Triactin Norwich Pharm. Co., 

Nomich. N-Y. 
Aluminum hydroxide. magnesium carbonate, mag- 
nesium trisiliate, and dicyc-clomine HCI. 2.5 mg 

Thermabalimce 

A DuPont Model 950 thermobalance was used to record the TG curves_ Sample 
sixes ranged in mass from 5 to 20 mg and were run under a dynamic nitrogen atmos- 
phere at a heating rate of lO”C/min_ 

DTA (DSC) apparatus 

-4 DuPont DSC cell (which is actually a DTA celi) was used in conjunction with 
the Model 900 DTA console. Sample sizes ranged in mass from 5 to IO mg and were 
contained in small aluminum cups_ All samples were heated in a dynamic nitrogen 
atmosphere at a heating rate of 10°C min- ‘. 

RESULTS AND DISCUSSION 

DTA (DSC) resdts 
The DTA curves for the antacids studied are given in Figs_ I and 2. The DTA 

(DSC) curves are perhaps the most useful for qualitative identification of the antacid 
preparations. Because of the maximum temperature limitation of the DuPont DSC 
cell, endothermic peaks due to the thermal decomposition of calcium and magnesium 
carbonates are not observed. However, all other lower temperature (-c SOOYZ) tran- 
sitions, such as the thermal decomposition of magnesium hydroxide (Phillips Milk of 
Magnesia tablets) and so on, are easily observed. Only the antacid tablets (or powders) 
were studied due to the necessity of solid samples for the thermal analysis techniques; 
liquids could perhaps akcl be investigated if previously dried before placing them into 
the TG or DTA sample holders. 

It is not possible to comment on the origin of each endothermic peak (or 
shoulder peak) in the DTA curves due to either the complexity of ?he antacid mixture 
or (in sonre cases) the unknown compcsition. The presence of adsorbed moisture can 
alter the curve in the less than 100°C temperature range while aging effects can cause 



96 

r 

1 

, j , 

3 300 
WI 

Fig. 1. DTA (DSC) Curves of non-prescription antacids. 

Fig. 2 DTA @SC) Curves of non-prescription antacids. 
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changes in the curve at higher temperatures_ In the case of antacids containing alu- 
minum hydroxide, the Iatter would be especially important. 

The curves for Alka Seltzer, Bromo-Sehzer and Citrocarbonate contain similar 
endothermic peaks and other curve features. A shouider peak with a ATm of about 
150°C is present in each of the curves as well as additiona peaks in the AT, range of 
200-225’C. Common compounds in these preparations include sodium hydrogen 
carbonate and citric acid (or sodium citrate). AIka Seltzer and Bromo-SeItzer contain 
anaIgesic compounds such as aspirin, phenacetin and acetaminophen as well, and 
these curves should be compared with those for other anaigesics, as previously 
reported 2. 

Phihips, Turns and Rolaids contain simiIar peaks in the 175 to 225’C tempera- 
ture range aIthough there are no common components in these preparations. The 
broad endothermic Peak with a AT, of 39O’C is due to the decomposition of magne- 
sium hydroxide- Also, Triactin and KoIantyI contain several similar features. 

The DiGeI antacid tablet consists of two layers, one colored yellow, the other 
white. If the entire tablet is pulverized, the curve, DiGeI (mxd), is obtained_ The other 
two curves, DiGel &eI) and DiGeI (white), are for the yellow and white layers, 
respectively_ As can be seen, the mixed curve has features from both the yeliow and 
white layers. 

TG resujts 
The TG curves of the antacids studied are given in Figs. 3 and 4. 

ALK4 SELl!ZER 

Fig. 3. TG Curves ef non-prescription antkds. 
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Fig_ A TG Curves of non-prescription antacids_ 

As expected, the TG cmves are not as useful, perhaps, as the DTA @SC) curves 
for the qualitative indentiIication of the antacids_ Similar features (initial procedural 
decomposition temperatures, 7’i) are observed for Alka Seltzer, Bromo-Seltzer and 
Citrocarbonate. Likewise, Ti values for Phillips, Turns and RoIaids are simiIa.r_ There 
are enough differences in the curves for Alkaid, Rolaids, KoIantyI and Triactin for 
exampIe, to be usefui for qualitative identification purposes. As in DTA @SC) curves, 
the composite TG curve for DiGel (mxd) has common features with the curves for 
the yellow and white layers 

From the TG and DTA (DSC) curves, it appears possible to identify, qualita- 
tively, the non-prescription antacids inciuded in this brief survey. The curves are easy 
to obtain and the thermal analysis instrumentation is relatively inexpensive and 
widely available. As with dl thermal analysis curves, it should be noted that they are 
also dependent on the instrumenta variabIes such as heating rate, sampIe container 
geometry, furnace atmosphere, and so on. These parameters, as we11 as other pre- 
cautions that should be observed, are discussed in detail in a book by WendIandt3_ 

The assistance of George W&singer is gratcfuhy acknowledged. 
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