
Delivery of paraldehyde Reports 

' Because of legal liability concerns with injectable paralde­
hyde, the primary manufacturer, Elkins-Sinn, Inc., has discon­
tinued sales of this product. However, according to the 1987 
American Druggist Blue Book, paraldehyde for injection is 
available from Consolidated Midland Corporation. 
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Sweetener content of common pediatric 
oral liquid medications 

ELAINE M. HILL, CATHERINE M. FLAITZ, AND GARY R. FROST 

Abstract: The types and concentra­
tions of sweeteners in common pre­
scription liquid and chewable med­
ications for pediatric use were de­
termined by manufacturer survey. 

Oral-liquid and chewable antibi­
otic, antifungal, bronchodilator, 
antihistamine, anticonvulsant, and 
miscellaneous products were iden­
tified. The manufacturers were 
asked by telephone the type and 
amount of sweeteners in their prod­
ucts. Two follow-up letters request­
ed confirmation of the sweetener 
contents; manufacturers' approval 
for publication of the inforrhation 
was also requested by mail. 

Sweetener information on 160 
preparations was obtained. For 
antibiotics such as ampicillin, 
amoxicillin, erythromycin ethyl-
succinate, and penicillin VK, prod­
ucts from different manufacturers 
had a wide range of sucrose concen­
tration (]8%-80%). Only four anti­
biotic preparations were sucrose 
free. The bronchodilators and anti­
histamines contained either su­
crose, sorbitol, or saccharin. The 
anticonvulsants contained 0%-60% 
sucrose. 

Health-care practitioners who 
prescribe or dispense oral liquid or 
chewable prescription drug prod­

ucts should know that products in a 
given category can vary in type and 
amount of sweetener. 

Index terms: Amoxicillin; Ampicil­
lin; Antibiotics; Anticonvulsants; 
Antifungals; Antihistamines; Bron­
chodilators; Concentration; Data 
collection; Equivalency, generic; 
Erythromycin ethylsuccinate; 
Erythromycins; Formulations; Liq­
uids; Pediatrics; Penicillins; Peni­
cillin V potassium; Saccharin; Sor­
bitol; Sucrose; Sweetening agents; 
Tablets 
Am J Hosp Pharm. 1988; 41:135-42 

Sweetening agents are frequently included in 
liquid and chewable-tablet drug products. The 
most common sweetener bases for medications in­
clude sucrose, sorbitol, and saccharin. Although 

these inactive ingredients are not harmful to most 
individuals, some children's dietary intake of 
sweetening agents needs to be limited because of 
diabetes, gastrointestinal problems, or susceptibil-
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Reports Pediatric oral liquid medications 

ity to caries. 
Health-care consumers' increased participation 

in decisions about their care, coupled with inqui­
ries from professionals, has led to manufacturers' 
voluntary labeling of inactive ingredients in drug 
products for oral administration.' However, to ob­
tain information on specific quantities of the inac­
tive ingredients, the health-cafe provider or con­
sumer must contact the manufacturer. We sur­
veyed manufacturers for the purpose of compiling 
a list of the sweetener concentrations in common 
liquid and chewable prescription drug products 
intended for pediatric use. Previously published 
lists of sweetener content are either outdafed^-^ or 
limited in scope.^ 

Methods 

Data on the most commonly prescribed liquid 
pediatric medications were obtained from IMS 
America Ltd., Ambler, Pennsylvania. The prepara­
tions were placed into the following categories: 
antibiotics, antifungal agents, bronchodilators, 
antihistamines, anticonvulsants, and miscella­
neous medications (including ferrous sulfate and 
cimetidine). Emphasis was placed on medications 
that were most frequently prescribed or were used 
for long-term therapy in pediatric patients. 

The manufacturers of these pediatric prepara­
tions were asked by telephone to provide data on 
the sweetener content of their products. A follow-
up letter was mailed to each manufacturer to con­
firm the stated sweetener amount; a second letter 
was mailed if the manufacturer did not respond to 
the first letter. Manufacturers' permission to pub­
lish the information on sweetener content was also 
requested in a letter. Manufacturers were tele­
phoned in June 1987 for final confirmation of the 
information. 

The following data were collected for each drug 
product: the type, amount (in grams per 5 mL), and 
percentage concentration (weight/volume%) of 
sweetener in liquid preparations and the type and 
amount.of sweetener in chewable tablets. 

Results 

From November 1985 to January 1986, we con­
tacted 47 companies. Five companies were exclud­
ed from follow-up; one generic company declined 
to contact the individual manufacturers of their 
products, one company had discontinued the prod­
ucts of interest, and the products of three compa­
nies were hot included in the final list for other 
reasons. Of the remaining 42 companies, 13 identi­
fied the sweetener bases but did not disclose the 
amounts contained in their products. The prevail­
ing reason for not disclosing this information was 

-the desire for proprietary secrecy. Thirteen compa­
nies made corrections in their information and 

three companies reported the sweetener contents 
but said they had discontinued the products. Dur­
ing our final round of confirmation telephone calls 
in 1987, two companies did not respond to multiple 
calls requesting confirmation. Two companies had 
changed control of the products to other divisions 
but still provided information on these products. 
One company had acquired responsibility for the 
products from another company and could not 
confirm the exact sweetener amounts. One compa­
ny had discontinued three antibiotic preparations. 
Many companies gave us new information that 
they had not disclosed during the initial period 
(e.g., saccharin, aspartame, and sorbitol informa­
tion). 

The sweetener content of 150 liquid prepara­
tions (Tables 1 and 2) and 10 chewable tablets (Ta-
ble 3) was obtained from 39 companies. For 43 
preparations, the exact amount of sweetener was 
not published at the manufacturer's request. The 
telephone numbers of 13 manufacturers that 
would not aillow publication of the exact amount of 
sweeteners are listed in the table footnotes for 
practitioners' use. 

Antibiotic preparations contained a wide range 
of sucrose concentrations. The greatest variability 
was in the ampicillin oral Suspension 125 mg/5 mL 
preparations; sucrose content ranged from 0.9 to 
4.0 g/5 mL (18%-80%). Four of these eight prepara­
tions also contained saccharin. Sucrose content of 
ampicillin oral suspension 250 mg/5 mL prepara­
tions ranged from 1.8 to 4.0 g/5 mL (36%-80%), and 
four of these eight preparations also contained sac­
charin. Similar wide variability exists in amoxicill­
in, erythromycin ethylsuccinate, and peiiicillin 
preparations. Only four of the antibiotic prepara­
tions were sucrose free: Augmentin (amoxicillin-
clavulanic acid, Beecham) oral suspension and 
chewable tablets (mannitol and saccharin based); 
Septra (sulfamethoxazole-trimethoprim. Bur­
roughs Wellcome) oral suspension; and Biocraft's 
sulfamethoxazole-trimethoprim pediatric suspen­
sion (sorbitol and saccharin based). 

The aminophylline preparations, except for the 
Roxane products, contained saccharin instead of 
sorbitol or sucrose. The theophylline, oxtriphy­
lline, and combination theophylline preparations 
contained any of three sweeteners: sucrose, sorbi­
tol, or saccharin. 

Of the anticonvulsant preparations, both pheny: 
toin and phenobarbital preparations had fairly low 
concentrations of sucrose (20% and 13%, respec­
tively). In contrast, the syrup preparations of val­
proic acid and ethosuximide had very high sucrose 
concentrations. Only primidone (Mysoline, 
Ayerst) was sucrose free. 

All the ferrous sulfate preparations contained 
sucrose and saccharin or sorbitol. Cimetidine liq­
uid was sucrose free but contained a large ampunt 
of sorbitol. 

136 American Journal of Hospital Pharmacy Vol 45 Jan 1988 • ~ 

D
ow

nloaded from
 https://academ

ic.oup.com
/ajhp/article/45/1/135/5174066 by C

onference (Journals) user on 10 June 2024

 
Page 2

Genexa Exhibit 2014 
KinderFarms v. Genexa, PGR2023-00051 



Pediatricoralliquidmedications Reports 

Table 1. 
. Sweetener Content of Common Liquid Pediatric Antibiotic and AhtKungai Preparations 

Sweetener Concentration in g/5 mL 
(Percent Concentration in w/v%) 

Drug Product Manufacturer Sucrose Sorbitol Saccharin 

Ampicillin 125 mg/5 mL -
Amclll oral-suspension Warner-Chllcott . 0.9(18) 0.0045(.09) 
Ampicillin oral suspension • Blocraft a . 

. Ampicillin trihydrate oral 
suspension Lederle 2.07(41) 

Ampicillin trihydrate oral 
susperislon Schein . 2.4(48)'> -

Omnlpen oral suspension Wyeth 4.0(80) 
Polyclllln oral suspension Bristol . 1.7(34)'> 
Princlpen oral suspension Squibb d _ d 

Totaclllin oral suspension Beecham . V.64(33) 
Ampicillin 250 mg/5 mL 

Amclll oral suspension Warner-Chllcott 1.8(36) 0.009(0.18) ' 
Ampicillin oral suspension Blocraft a a 

Ampicillin trihydrate oral 
suspension Lederle 1.91(38) 

Ampicillin trihydrate oral 
suspe'nslon Schein 2.25(45)" . c 

Omnlpen oral suspension Wyeth 4.0(80) 
Polyclllln oral suspension Bristol 1.8(36)" 
Princlpen oral suspension Squibb ..." . 
Totaclllin oral suspension Beecham 1.79(36) 

Ampicillin 500 mg/5 mL 
Omnlpen pediatric drops Wyeth 3.5(70) 
Polyclllln oral suspension Bristol 1.5(30)" • 
Polyclllln pediatric drops Bristol 1.5(30)"- ' 

Amokiciiiin 125 mg/5 mL 
Amoxll oral suspension Beecham 1.67(33) 
Amoxicillin oral suspension Blocraft a 

Amoxicillin oral suspension Schein 2.4(48)" .. 
Larotid oral suspension Beecham 1.67(33) 
Polymox oral suspension Bristol -2.5(50)" 
Trimox oral suspension Squibb 
Utimox oral suspension Warner-Chllcott 0.85(17) 
Wymox oral suspension Wyeth 2.1(42) 

Amoxicillin 250 mg/5 mL 
Amoxll oral suspension Beecham 1.84(37) •-
Amoxll pediatric drops - . Beecham 2.03(41) 
Amoxicillin oral suspension Blocraft a .3 

Amoxicillin oral suspension Schein 2.25(45)" . C 

Larotid oral suspension Beecfiam 1.84(37) 
Polymox oral suspension Bristol 2.4(48)" 
Polymox pediatric drops Bristol 2.5(50)" . . 
Trimox oral suspension Squibb ..." 
Utimox oral suspension Warner-Chllcott V.7(34) 
Wymox oral suspension Wyeth 1.9(38) 

Amoxiciiiin-Ciavuianic Acid Combination 
Augmentin oral suspension 

125 mg/5 mL® Beecham 0.0325(0.65) 
Augrhentin oral suspension 

250 mg/5 rtiL' Beecham 0.0325(0.65) 
Cefaclor " -

Ceclor oral suspension 
125 mg/5 mL Lilly .2.9(58) 

^ Ceclor oral suspension 
250 mg/5 mL Lilly - 2.8(56) 

Cefadroxii 250 mg/5 mL 
2.1(42)" Ultracef oral, suspension Bristol 2.1(42)" 

\ Cephalexin 125 mg/5 mL 
Cephalexin oral suspension Blocraft a • 

1 Keflex oral suspension DIsta 3.1(62) 
Cephalexin 250 mg/5 mL . 
! Cephalexin oral suspension Blocraft • a 

Keflex oral suspension DIsta 2.9(58) 

Continued 
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Reports Pediatric oral liquid medications 

Table 1 {continued^ 

Drug Product Manufacturer Sucrose 

Sweetener Concentration fn g/5 mL 
(Percent Concentration In w/v%) 

Saccharin Sorbitol 

• Cephalexin 500 mg/5 mL 
Keflex pediatric drops Dista 3.1(62) 

Cephradine125mg/5mL 
3.1(62) 

Anspor oral suspension Smith Kline & French 3.1(62) 
Veiosef oral suspension Squibb d 

Cephradine 250 mg/5 mi 
Squibb 

Anspor oraPsuspension. Smith Kline & French 2.9(58) • 
Veiosef oral suspension Squibb d 

Dicioxaciiiin 62.5 mg/5 mi 
Dynapen oral suspension Bristol 2.3(46)" . . 
Pathocii oral suspension Wyeth 3;l(62) ..." 

Erythromycin Ethyisuccinate 200 mg/5 mL 
3;l(62) 

E.E.S. drops Abbott. . ,0 

E.E.S. granules Abbott .. .0' 

E.E.S. 200 liquid Abbott . . .8 ' 
E-Mycin E liquid Upjohn • . .. . . . .1 
Erythromycin ethyisuccinate 

Upjohn 

oral suspension Lederie 2.25(45),- 0.02(0.4) 
Pediamycin drops Ross 1 

0.02(0.4) 

Pediamycin liquid Ross 
Pediamycin oral suspension Ross 
Wyamycin E liquid Wyeth 3.25(65) 

Erythromycin Ethyisuccinate 400 mg/5 mL 
Wyeth « • 

E.E.S. 400 liquid Abbott . . .9 
E-Mycin E liquid Upjohn _ h 1 

Eryped oral suspension Abbott . . .9 

Erythromycin ethyisuccinate 
oral suspension Lederie 2.25(45) 

c- J • 
• 0.03(0.6) 

Pediamycin 400 Ross 
2.25(45) 

c- J • 
• 0.03(0.6) 

Wyamycin E liquid Wyeth 3.25(65) 
Erythromycin Estoiate 125 mg/5 mL 

3.25(65) 

Erythromycin estoiate oral * 
suspension Lederie 2.25(45) 

iiosone liquid Dista 1.85(37) 
Erythromycin Estoiate 250 mg/5 mL 

1.85(37) 

Erythromycin estoiate oral 
suspension Lederie" 2.25(45) 

iiosone liquid Dista 1.8(36) 0.0025(0.05) 
Erythromycin Estoiate 500 mg/5 mL 

1.8(36) 0.0025(0.05) 

iiosone ready-mixed drops Dista • , - 1.8(36) 
Erythromycin Ethyisuccinate 200 mg-Suifisoxazoie 600 mg Combination - •: 

Pediazole oral suspension Ross • \ 
Oxaciiiin 250 mg/5 mL 

Oxacillin oral solution Biocraft a * , • a ' . 

Oxaciiiin sodium oral solution Schein 2.25(45)" c 

Prostaphlin oral solution Bristol 2.3(46)" c . . 
PeniciiiinG 

2.3(46)" * 
Pentids oral syrup 125 mg/S ml - Squibb ..." _ d 
Pentids oral syrup 250 mg/5 mL Squibb ..." . 

Peniciiiin VK 125 mg/5 mL 
Squibb 

Beepen-VK oral solution Beecham 2.87(57) 0.005(0.1) 
Betapen-VK oral solution Bristol 2.8(56)" c . . 

Lederciiiin VK oral solution Lederie 3.5(70) - 0.0134(0.27) 
Penapar VK oral solutioni Warner-Chjicott 2.5(50) 0.0125(0.25) 
Peniciiiin VK oral suspension Schein 2.2(44)" • ' - ' . 'c 
Peniciiiin V potassium 

2.2(44)" 

solution Biocraft '. . a 

Pen-Vee K oral solution Wyeth 2.5(50) ' c 
V-Ciiiin oral solution , Lilly . • 2.9(58) 
Veetids oral solution Squibb . . A 

Peniciiiin VK 250 mg/5 mL 
Squibb 

Beepen-VK oral solution Beecham 3.18(64) . 0.005(0.1) 
Betapen-VK oral solution Bristol 2.8(56)" c 
Lederciiiin VK oral solution Lederie 3.5(70) 0.027(0.53) 
Penapar VK oral solutioni Warner-Chiicott 2.5(50) . 0.0175(0.35) 

Continued 
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Pediatric oral liquid medications Reports 

Table 1 (continued} 

Sweetener Concentration In g/5 mL 

Drug Product Manufacturer , Sucrose Sorb'rtol Saccharin 

Penicillin VK orai suspension Schein 2.0(40)1= . . 
Peniciiiin y potassium 

soiution ' Biocraft a . . 
Pen-Vee K orai solution Wyeth 13(66) . . 
V-Ciiiin orai soiution Lilly 3.2(64) 0.033(0.66) 
Veetids orai soiution Squibb d d 

Sulfisoxazole 500 mg/5 mL 
Gantrisin syrup Roche 3,5(70) 
Gantrisin pediatric suspension . Roche .2.7(54) 

Suifamethoxazole 500 mg/5 mL 
Gantanoi suspension Roche 2.5(50) 0.0125(0.25) . 

Suifamettioxazoie 200 mg-Trimethoprim 40 mg/5 mL Combination 
Bactrim pediatric suspension Roche 2.5(50) 0.35(7) 0.005(0.1) 
Bactrim suspension Roche 2.5(50) 0.35(7) 0.005(0.1) 
Septra suspension Burroughs Wellcome k .. 
Sulfamethoxazoie & trimethoprim 

pediatric suspension Biocraft a a 

Suifamethoxazole & trimethoprim 
pediatric suspension Lederie . 2.8(56) 0.5(10) 0.005(0.1) 

Nystatin 500,000 Units/5 mL • • 0.5(10) 

li4.ycostatin orai suspension Squibb 2.5(50)1 d 

Niistat orai suspension Lederie 3.05(61) 
Nystex orai suspension Savage 2.5(50)1 

= For exact amounts of sweeteners, caH BIocraft at 201-796-3434. 
" Not confirmed in 1987. 

Amount not disclosed by manufacturer. 
For exact amounts of sweeteners, caii Squibb at 609-921-4006. 

®Alsocontainsmannitol0.51 g/5mL(10.2% vy/v). 
' Also contains mannitoi 0.63 g/5 mL (12.6% w/v). 
9 For exact amount of sweetener, cail Abbott Scientific Affairs 

at 312-937-7302. 

" For exact amount of sweeteners, cali Upjohn at 616-323-6615. 
' For exact amount of sweetener, call Ross at 614-227-3333. 
i Also contains aspartame 0.008 g/5 mL (0.16% w/v). 
" For the exact amounts of sweeteners, call Burroughs Wellcome at 
919-248-3000. 
' Source: Physicians' Desk Reference. 41st ed. Oradeil, NJ: Medical Com­
pany Economics, Inc.; 1987. 

Table 2. 
Sweetener Content of Common Liquid Pediatric Respiratory, Anticonvuisant, and Misceiianeous Agents 

Drug Product Manufacturer Sucrose 

Sweetener Concentration in g/5 mL 
(Percent Concentration in w/v%) 

Sorbitol Saccharin 

, Aminophyiiine 105 mg/5 mL 
Aminophyiiine oral liquid Barre-Nationai a 

Aminophyiiine oral liquid Roxane 1.0(20) . O!O075(0.15) 
Aminophyiiine orai liquid Schein _ b 

Somophyiiin orai liquid Fisons c 

Somophyiiin-DF orai liquid Fisons' c 

Diplienhydramine 12.5 mg/5 mL 
Benadryl elixir Parke-Davis 1.5(30) 
Benyiin cough syrup'' Parke-Davis 3.0(60) 0.0185(0.37) 
Diphenhydramine hydrochloride 
' cough syrup Lederie 3.84(77). 
Diphenhydramine Hydrochloride 

Elixir, USP Lederie 1.5(30) 
Diphenhydramine Hydrochloride 

Elixir, USP Roxane 1.5(30) 
Hydroxyzine Hydroohioride 10 mg/5 mL 

Atarax syrup Roerig 5.9(108) 
Hydroxyzine hydrochloride syrup Schein 0.6(12)e 

Hydroxyzine Pamoate 25 mg/5 mL 
Vistarll oral suspension Pfizer 

Hydroxyzine 2.5 mg-Ephedrine 6.25 mg-Theophylline 32.5 mg/5 mi Combination 
Marax DP syrup Roerig 5.0(100) 

Idetaproterenoi 10 mg/5 mL 
Aiupent syrup Boehringer ingelheim 
Metaprei syrup Sandoz 

1.4(28) 0.0035(0.07) 
. .9 

Continued 
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Reports Pediatric oral liquid medications 

Table 2 {continued^ 
Sweetener Content of Common Liquid Pediatric Antibiotic and Antifungal Preparations 

Drug Product Manufacturer Sucrose 

Sweetener Concentration In g/5 mL 
(Percent Concentration In w/v%) 

Sorbitol Saccharin 

Oxtriphylline 
Choledyl elixir 100 mg/5 mL 
Choledyl pediatric syrup 

50 mg/5 mL'' 
Theophylline 80 mg/15 mL 

Aquaphyllin syrup 
Ellxophyllln elixir 
Sio-Phyiiin 80 mg syrup 
Theoclear-80 syrup 
Theoiair liquid 
Theophylline elixir 
Theophylline oral solution 
Theostat 80 syrup 

Theophylline 150 mg/5 mi 
Accurbron liquid'' 
Aerolate liquid 
Synophylate elixir 
Theon syrup 

Theophylline-Guaifenesin Combinations 
Ellxophyllln GG 
Quibron 
Sio-Phyiiin GG syrup 
Synophylate GG syrup 
Theoialr-Pius liquid 

Theophylllne-Ephedrlne-Phenobarbltal Combinations 

Parke-Davis 

Parke-Davis 

Ferhdale 
Forest 
Rorer 
Central Pharmaceuticals 
Riker 
Barre-Natlonal 
Roxane 
Laser . 

Merreii Dow 
Fleming 
Central Pharmaceuticals 
Bock 

Forest" -
Mead Johnson 
Rorer 
Central Pharmaceuticals 
RIker 

Tedrai elixir 
Tedrai suspension"' 

Ethosuximlde 250 mg/5 mL 
Zarontin syrup 

Phenobarbltal 20 mg/5 mL 
Phenobarbltai Elixir, DSP 
Phenobarbltal Elixir, DSP 
Phenobarbltai §2 liquid 

Phenobarbltal 15 mg/5 mL 
Phenobarbltal liquid 

Phenytoln 
Dliantln-30 suspension 

30 mg/5 mL 
Diiantln-125 suspension 

125 mg/5 mL 
Primidone 250 mg/5 mL 

Mysollne suspension 
Valproic Acid 250 mg/5 mL 

Depakene syrup 
Ferrous Sulfate 

Feosol elixir 220 mg/5 mL° 
Fer-ln-Sol drops 75 mg/0.6 mL 
Fer-ln-Soi syrup 90 mg/5 mL 
Ferrous sulfate elixir 

220 mg/5 mL 
Ferrous sulfate liquid 

300 mg/5 mL 
CImetldlne 300 mg/5 mL 

Tagamet liquid 

Parke-Davis 
Parke-Davis 

Parke-Davis 

Lilly - -
Roxane 

• Pharmaceutical Associates 

Parke-Davis 

Parke-Davis 

Ayerst 

Abbott 

Smith Kline'& French 
Mead Johnson 
Mead Johnson 

Lederie 

Roxane 

Smith Kline & French 

1.0(20) 

2.4(48) 

2.4(48)" 

1.25(25) 

2.75(55) 

• 1.0(20) 
2.5(50) 

3.0(60) 

0.64(13) 
0.64(13) 
0.65(13) 

Pharmaceutical Associates 0.65(13) 

1.0(20) 

1.0(20) 

0.822(16.4) 
1^9(38) 
3,0(60) 

1;8(36) 

2.0(40) 

0.965(19'.3) 

0.525(10.5) 

2.02(40) 
1.3(26) 
0:75(15) 

3.25(65) 

0.40(8) 
1.19(24) 

2.3(46) 
0;208(4.2) 
0.62(12.4) 
1.05(21) 

0.42(8.4) 

1.6(32) . 
,35(7) 

2.8(56) 

0.006(0.12) 

0.005(0.1). 
.. .1 
0.01(0.2) 

0,0037(0.075) 

0.004(0.08) 

0.0067(0.13) 

0.010(0.2) 
0.018(0.36) 

0.0075(0.15) 

0.00375(0.075) 

0.0024(0.048) 

0.00125(0.025) 

0.02(0.4) 

" For exact amount of sweetener, call Barre-Nationai at 301-298-1000. 
" For exact amount of sweetener, call Schein at 516-621-4300. 
"For exact amount of sweetener, call Fisons at 617-275-1000. 
4 Also contains liquid giucose 1.2 g/5 mL (24% w/v). 
" Not confirmed in 1987. 
[ For exact amount of sweetener, caii Pfizer at 212-573-2422. 
9 For exact amounts of sweeteners, caii Sandoz at 201-386-7764. 
" Aiso contains invert sugar 4.0 g/5 mL (80% w/v); invert sugar con­

tains 40%-50% sucrose and 50%-60% fructose and giucose. 

' For exact amount of sweetener, caii Ferndaie at 313-548-0900. 
i Amount not disciosed by manufacturer. 
I" Aiso contains invert sugar 2.3 g/5 mL (46% w/v). 
' For exact amounts o.f sweeteners, caii Bock at 314-343-0994. 

Aiso contains invert sugar 4.8 g/5 mL (96% w/v). 
•" For exact amounts of sweeteners, caii Abbott Scientific Affairs at 
312-937-7302. 
." Aiso contains giucose 0.275 g/5 mL (5.5% w/v). 
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Pediatric oral liquid medications Reports 

Tables. 
Sweetener Content of Common Chewable Pediatric Medications 

Drug Product Manufacturer Sucrose 
Sweetener (mg/tablet) 

Mannltol Saccharin 

Antibiotics 
Amoxll (amoxicillin) chewable tablet 125 mg Beecham 
Amoxll (amoxicillin) chewable tablet 250 mg Beecham 
Augmentin (amoxiclllln-clayulanic acid) chewable tablet 

125 mg Beecham 
Augmentin (amoxiclllin-clavulanic acid) chewable tablet 

250 mg Beecham 
E.ES. (erythromycin ethylsucclnate) 200 mg chewable tablet Abbott 
llosone (erythromycin estolate) chewable tablet 125 mg Dista . 
Ilosone (erythromycin esfolate) chewable tablet 250 mg Dista 

Antifungai Agents 
Clotrimazole 10 mg Troches'' Miles 

Anticonvuisants 
Dilantin (phenytoin) Infatab 50 mg Parke-Davis . 

- Tegretol (carbamazeplne) chewable tablet 100 mg Gelgy 

96.6 
193.3 

25 
50 

903.5 

463 
249.95 

76 
152 

171 

341 

292 
585 

0.45 
0.9 

1.0 

2.0 

4.0 
8.0 

1.2 

^ For exact amount of sucrose, call Abbott Laboratories at 312-937-7302. 
" Not chewable. 

The chewable tablet preparations contained su­
crose, mannitol, or saccharin. Only Augmentin 
chewable tablets were sucrose free. 

Discussion 

The dental literature indicates that a 10% sucrose 
solution may contribute to dental caries.^-^ Ingest­
ed fermentable sugars are metabolized by oral bac­
teria to an acid end-product. The decrease in oral 
pH causes ionic dissolution of the enamel and 
could initiate caries.^ The frequency of administra­
tion, the chronicity of intake, and the pH of the 
sucrose solution are factors that contribute to caries 
susceptibility in individuals.-''A study by Roberts 
and Roberts^ demonstrated significantly more car­
ies and gingivitis in children receiving sucrose-
based medications for at least six months than in 
children not receiving chronic medication. 

Sucrose intake is of particular concern in diabetic 
and hyperactive children. Bosso and Pearson^ de­
scribed the caloric imbalance that may occur in 
diabetic patients who take many drug products 
with high sucrose concentrations. High sucrose 
concentrations in drug products may affect behav­
ior in susceptible children, although this relation­
ship is controversial.^-' 

Sorbitol may be an appropriate substitute sweet­
ener for children whose sucrose intake needs to be 
restricted, such as children with diabetes or a high 
dental caries rate. However, sorbitol also has the 
potential to cause adverse effects. Pediatric pa­
tients susceptible to the cathartic or emetic effects 
of sorbitol should not be given sorbitol-based the­
ophylline preparations.Differentiating the ad­
verse effecs of theophylline, specifically, theoph­
ylline toxicity (nausea, vomiting, and diarrhea), 
from those of sorbitol can be a problem. 

Saccharin is frequently used alone or in combi­

nation with other sweetening agents in these med­
ications. Saccharin is an acceptable substitute for 
children whose sucrose ingestion must be restrict­
ed because of diabetes, obesity, or dental caries 
susceptibility. It is recommended that the daily 
intake of saccharin be limited to 1 g because of 
carcinogenic risk.'^ The maximum amount of sac­
charin in any of the preparations evaluated was 33 
mg/5 mL, demonstrating very low potential daily 
intake from the medications. 

The list demonstrates that health-care practitio­
ners can make choices to benefit consumers. Al­
though this list of medications is not a complete 
representation of all the preparations available in 
any class studied, it does give a fair representation 
of the variety of sucrose concentrations and sweet­
ener bases. We had difficulty in obtaining this pro­
prietary information from the many pharmaceuti­
cal companies. It would be useful for this product 
information to be supplied in one standardized 
source that is routinely updated, as is done in Aus­
tralia.'^ 

This list does not take into account the palatabil-
ity of the medications. A benefit-to-risk ratio must 
be realized when a medication with low sucrose or 
sorbitol concentration is chosen. The palatability 
of a product is often important to ensure compli­
ance with a therapeutic regimen. The benefit from 
low sugar or sorbitol content, therefore, becomes 
secondary to the potential adverse effects of a 
missed antibiotic, respiratory medication, or anti­
convulsant dose. 

Conclusion 
The sweetener content of common pediatric liq­

uid and chewable medications varies widely. 
Health-care providers should know that sucrose 
concentrations within a group of drug products 
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Reports Pediatric oral liquid medications 

vary and that a variety of sweetener bases may be 
available in a class of drugs. This information is 
useful for health-care practitioners prescribing or 
dispensing these medications for consumers who-
need to restrict intake of these sweeteners. 
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•Compatibility of verapamil hydrochloride with penicillin 
admixtures during simulated Y-site injection 

DENNIS F. THOMPSON, M. LOU STILES, LOYD V. ALLEN/JR., AND YU-HSING TU 

Abstract. The compatibility of ver­
apamil hydrochloride during simu­
lated Y-site injection with i.v. ad­
mixtures containing 11 different 
penicillins was studied. 

Admixtures of penicillin G potas­
sium (62.5 mg/mL), nafcillin sodi­
um (40 mg/mL), oxacillin sodium 
(40 mg/mL), ampicillin sodium (40 
mg/mL), carbenicillin disodium (40 
mg/mL), methicillin sodium (40 
mg/mL), ticarcillin sodium (40 mg/ 
mL), azlocillin sodium (40 mg/mL), 
mezlocillin sodium (40 mg/mL), pi­
peracillin sodium (40 mg/mL), and 
amdinocillin (20 mg/mL) were pre­
pared in both S'/J dextrose injection 
and 0.9'/f sodium chloride injection 
in minibags. Verapamil hydrochlo­
ride injection 4 mL (10 mg) was 
then added to each admixture, and 
the admixtures were examined 
macroscopically and microscopical­

ly for precipitate immediately and 
at 15 minutes and 24 hours after 
mixing. To simulate Y-site injection 
of verapamil, verapamil hydrochlo­
ride injection 1 mL (2.5 mg) was 
added to 1 mL of each penicillin 
admixture in a test tube. For admix­
tures in which precipitates formed, 
the pH was recorded before and af­
ter verapamil was added to the ad­
mixtures. Loss of verapamil hydro­
chloride when mixed with the pen­
icillin admixtures was determined 
using reverse-phase high-perfor­
mance liquid chromatography. 

Addition of verapamil hydro­
chloride to admixtures containing 
nafcillin sodium,'oxacillin sodium, 
ampicillin sodium, and mezlocillin 
sodium resulted in substantial loss 
of verapamil hydrochloride. The 
results for the Y-site Injection study 
showed visible precipitation with 

the same penicillin admixtures. 
Because a precipitate formed 

when verapamil hydrochloride was 
added to nafcillin sodium, oxacillin 
sodium, ampicillin sodium, or mez­
locillin sodium in the diluents stud­
ied, we recommended that verapa­
mil hydrochloride be administered 
separately or that the i.v. tubing be 
flushed thoroughly before and af­
ter this drug is administered 
through a Y-injection site with 
these penicillin admixtures. 

Index terms: Additives; Ampicillin 
sodium; Cardiac drugs; Dextrose; 
Drug administration routes; Incom­
patibilities; Injections; Mezlocillin 
sodium; Nafcillin sodium; Oxacil­
lin sodium; Penicillins; Precipita­
tion; Sodium chloride; Stability; 
Storage; Verapamil hydrochloride 
Am J Hosp Pharm. 1988; 45:142-5 
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