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The compatibil ity of 

tetrahydrozoline hydrochloride solutions 

T111,; PUJ<POSE of this communica tion 
i~ to prc!>ent findings concerning 

tlw compatib ility of the commercially 
:wailable telrahydrozoline hydrochlor­
ide (Tvzinc} nasal and ophthalmic solu­
tion~ (\.binc eye drops) with other medi­
cament, that arc commonly used in the 
treatment of nasal and ophthalmic con­
ditio11~. It is felt that this study will 
aid the pharmacist and the physicia n 
in the compounding and prescribing of 
cxtc111purancous prescriptions utilizing 
lC'Lrahycl rozulinc solutions. 

Tetrahydrozolinc hydrochloride is a 
S\' 111patho111i111etic amine designa ted 
chemically as 2-( 1,2/~.4-tetrahydro- l­
naphthyl)-imidazolinc hydrochloride 
and having the empirical form ula Cir 
11 1:N:CI. When applied topically to 
the na,al mucosa, the drug causes vaso­
constriction, which results in a reduction 
of local swelling and congestion. 1, 2 ,3 

It i, administered in 0. I% and 0.05% 
concentrations and is also used as an 
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ocular decongestant in concentrations 
of 0.05%. 

tonic, bora te buITcred, sterile solution, 
containing Lltimcrosal as the preserYa­
tive. The solution is at pH G.2-6.3. Tetrahydrozolinc hydrochloride is a 

waler-soluble sail consisting of a race­
mic mixture of two isomers. I t is a 
while crystalline solid hadng a melting 
point of 2.,G 257°C. The pH of a 1% 
aqueous solution is approximately G.:?. 

Physical compatibility studies were 
made by combining a 0.1 % tetrahydro. 
zoline hydrochloride nasal solution or a 
0.05% tetrahydrozoline hydrochloride 
ophthalmic solution with the addi­
tive under test in the concentration 
commonly employed. Obsen-ations in 
physical appearance were made initially 
a nd after storage for 1, 3, 7, and 30 days 
at 25°C. The results are shown in 
Tables I and I I. 

Experimental 

Tetrahydrozoline hydrochloride nasal 
solution is a 0. I% isotonic, citrate buf­
fered, yellow colored solution conta ining 
thimerosal as the preservative. The 
snl 11 1in11 is ::t i pTT 5 .i\. 

Tctrahydrozoline hydrochloride oph­
ll1almic solution is a 0.05% clear, iso-

T hP r hPmicnl ~tnhility of tPtrnhyrlro­
zolinc hydrochloride nasal solution was 
also studied in combination with sc-

Table I- Physical Compatibility of Tetrahydrozoline Hydrochloride Nasal 
Solution after One Month 

Additive 
A nttbioliu 

Sodium Penicillin C 
Dihydroslreptomycin Sulfate 
Oxy1etrncycliuc HCI 
Chlortttrocycliue J-ICI 
Polymyxin B Sulfate 
Bacitrncln 
Neomycin Sulfate 
Tyrothriciu 

A nliJeplics 

Cctyldimetbyl beozyl Ammon­
ium Chloride 

Cc tylpyridiniuru C hloride 

ncntulkoniu m C hlorid e 

llormonts 
Prcdoisolunc 
Prednisone 
Hydrooortisouc 

t '°cat A nnllrt<t,'ts 

P rocaine H CI 
Beu,yl Al cohol 
Butac:oine Sulfate 
Cocoinc IICI 
Tetrac.ainc HCI 

A n11hi.11ami11ts 

Chlnrpbtn<ramine J\laleate 
Pyrilaminc Malcate 

Others 

o .. am1>hetaminc Sulfate 
Hydroxy,inc IICI 
Ephed rine Sulfute 
Chlorobutanul 
Sil\ler Nitrate 
Mild Silver Protein 

Strong Silver Protein 
Boric Acid 
A500rbic Acid 
Camphor 
Menthol 

Concentration 

10,000 u ./cc. 
50 mg./cc. 

5 mg./cc. 
5 mg./cc. 

500 u ./cc. 
500 u./ee. 
1.0 rng./ee. 
0. 2 mg.fee. 

1 

50.000 
I 

50,000 
I 

50.000 

0. 2 mg./cc. 
0. 2 mg.fee. 
0. 2 rng./cc. 

1> mg.fee. 
5 mg.fee. 

10 mg.fee. 
5 mg.fee. 
5 mg.fee. 

0 o % 
0 .5 % 

10-20% 

1 % 
2 % 
l % 

0 .06% 
0.05% 

clear 
clear 

Remarks 

clear, residue after 3 days 
clear, residue after 3 days 
ctea.r 
clear 
clear 
precipitate formed 

cloudy, precipitate forms slowly 

cloudy, ptteipitatc forms slowl) 

cloudy I precipitate forms slowly 

clear 
clea r 
clea.r 

clear 
clear 
clear, residue al ter few hrs . 
clear 
clear, crystals lormed after 2 

wttks 

clear 
clear 

clear 
clear 
clear 
clear 
precipitate formtd 
readily dispersible, residue formed 

after one month 
not soluble 
clear 
clear, color change 
clear 
clear 
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TABLE II-Physical Compatibility of Tetrahydro:z:oline Hydrochloride 
Ophthalmic Solution After One Month 

Additive 
An#bioti<s 

Sodium Penicillin G 
Oibydrostreptomycin Sulfate 
Oxytetracycline Hydrochloride 
Cblortetracycl ine Hydrochloride 
J>olymyxin B S ulfate 
Bacitracin 
)(eomycin S ulfate 

AnlistPtics , caustics 
Benzatkoniu m Chloride 

Cct)rlpyridinium Chloride 

Silver Nitrate 
Mild Silver Protein 
Strong Silver Protein 

Mercuric Chloride 

Zinc Sulfate 

Hormones 

Prednisolone 
Predoisone 
Hydrocortisoue 

Loral Anesthetics 

Procaine H ydrochloride 
Cocaine Hydrochloride 
Butyn Sulfate 

M·ydriatics 

Atropine S ulfate 
Homatropi ne Hydrobromide 

Miol i.cS 
Pilocarpiae 

Others 
Chlorobutanol 
Methocel 4000 cps. 

Concentration 

10,000 u./cc. 
50 mg./cc. 

5 mg./cc . 
5 mg.fee. 

500 u./ce. 
500 u./cc. 

I mg.fee. 

I 

50.000 
I 

50 , 000 
0 . 5 % 

10% 
1 % 

I 

50.000 
l % 

0 . 2 mg.fee. 
0 . 2 mg./cc. 
0 . 2 mg.fee. 

1% 
2% 
2% 

0 .05% - 1% 
005%-1% 

0 . 05% - 1% 

0.5% 
0.5% 

clear 
clear 

Remarks 

clear, residue a fter 3 days 
clear , re$iduc a£ter 3 days 
clear 
clear 
clear 

clear 

clear 

prcci1>itate formed 
readily dispersible 
not readily dispersible, precipitate 

formed 
c.lcar 

clear 
clear 
clear 

clear 
clear 
clear, residue formed after 2 days 

clear 
clear 

clear 

clear 
clear 

lecled ingredients. A spectrophoto­
metric assay method was employed . 
These samples were assayed initially 
and after 3 weeks' storage at 50°C. 
The results are tabulated in Table Ill. 

Antibiotics such as the tetracyclines 
and the penicillins usually have a shelf­
life for a period of 2 to 3 days in aqueous 
solution under refrigerated conditions. 
After this period, in the case of the 
tetracyclines, a darkening and a residue 
appear. When combined with tetra­
hydrozoline solutions there is no evi­
dence of acceleration of this normal 
decomposition and, therefore, these 
solutions are compatible for the period 
of 2 to 3 days. 

Discussion of Results 

As can be seen from Tables I and II, 
telrahydrozoline hydrochloride solu­
tions are generally compatible, physi­
cally, with most of the substances tested. 

Tetrahydrozoline hydrochloride has, 
as would be expected, the incompatibili­
ties of chlorides. This is shown by its 
reaction with silver compounds. 

Cationic surface active agents are 
contraindicated for use in tetrahydrozo­
line nasal solution since the yellow dye 
that is present is precipitated. Tyro­
thricin also precipitates this dye. This 
is not true in the case of tetrahydrozo­
line ophthalmic solution since there is 
no dye present to react. 

The data presented in Table III in­
dicates the extreme chemical stability of 
tetrahydrozoline hydrochloride, under 
accelerated condit ions, with various 
additives such as corticoids, antihista­
mines and antibiotics. 

When adding other ingredients to 
tetrahydrozoline hydrochloride ophthal­
mic solution aseptic techniques should 
be employed since the solution is sterile 
and the int roduction of contaminants is 
to be avoided. • 

TABLE Ill- Chemical Stability of Tetrahydrozoline Hydrochloride Nasal 
Solution After 3 Weeks at 50° 

Additive 
Predaisolone 
Hydrocortisone 
Neomycin 
Penicillio G Potassium 
Sulfani tamide 
Su lfathiazole 
Procaine Hydrochlori de 
Polymyxi n B. Sulfate 
Pyrilamine ~·l aleate 
Cb.lorpheueramine Maleate 

a Initial Assay 1.0 mg.fee. 

Concentration 
0 . 2 mg./ce. 
0 . 2 mg.fee. 
0 . 6 mg./ec. 

10 ,000 u./ec. 
20 mg.fee. 
5(. mg./cc. 
10 mg.fee. 

500 u./ee. 
5 mg.fee. 
5 mg.fee. 

T etrahydrozollne 
Hydrochloride Poten cy 

After 3 Weeks• 
0. 99 mg.fee. 
1.0 mg.fee. 
1 . 0 mg.fee. 
I . I mg./ce. 
l.. I mg.fee. 
I. 0 mg.fee. 
1.0 mg./cc. 
1.0 mg.fee. 
I. 0 mg.fee. 
1.0 mg.fee. 
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