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Ocular Absorption of Sulf onamide Derivatives After Local 
Application.* 

SHIII-YI €"AX. ( Introduced by Hamilton H. Anderson.) 
From the Departmm t of Pharmacolog:y, Yeiping lJn,ion Medical College, Peking, 

China. 

It has been reported previouslyl7 that sulfanilamide and sulfa- 
pyridine after local application to the eyes of experimental animals 
are absorbed in greater amounts by ocular tissues and fluids than oc- 
curs when these agents are administered orally.3-' The ocular absorp- 
tion of sul fathiazole has recently heen studied by Bellows and Chinn.' 
Dogs given 0.2 g per lig of the drug, which was dissolved in HCl 
before adniiiii st ra t ion, after 4 hotirs developed blood concentrations 
of 7.4 nig %. The amounts of sulfathiazole found in ocular tissues 
and fluids were : sclera 10.4, conjunctiva 8.4, chorioretinal layers 4.9, 
cornea 2.0. vitreous humor 0.9, aqueous humor 0.4, and lens 0 mg %. 
When an aqueous suspension of a similar dose of sulfathiazole was 
given orally the concentrations wire considerably lower : blood 1.7, 
conjunctiva 2.9, chorioretinal layers 1.7, aqueous humor 0.3, vitreous 
hunior 0.2 and lens and cornea 0 mg %. Similar results have been 
reported on cats by Scheie and Souders,O who found that a very small 
amount of sulfathiazole diffuses into the aqueous humor as com- 
pared with the blood concentration. In addition they have observed 
that sulfadiazine, like sulfanilamide, penetrates into the aqueous 
humor when given orally. Turliell and Wilhelmlo have shown that 

* Sulf aguanidine and snlfadiaeine were supplied by the Lederle Laboratories, 
Pearl River, X.Y. ; Ni-nicotinylsulf anilamide by the Lilly Laboratories, Indianapo- 
lis, Ind.; N1-nicotinylsulfanilamide was prepared by Dr. Chas. H. Ch'eng of Our 
laboratory, and N1,N4-diniootinylsulf anilsmide by Dr. Troy Daniels, University of 
Ca.lifornia, Collcge of Pharmacy, San Francisco, Calif. 
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sulfathiazole was secreted in tears in amounts far less than in the 
blood after oral use. 

Since sulfanilamide and related agents have been used in the 
therapy of ocular diseases it was believed desirable to compare the 
absorptive rates of 8 sulfonamide derivatives after local application 
to the eyes of rabbits. The technic employed has been described 
elsewhere.' For N4-nicotinylsulfanilaniide and N1,N*-dinicotinylsul- 
faiiilamide a method not previously described has been used.+ 

Table I summarizes the results of the present series of experiments 
together with those obtained with sulfanilamide and sulfapyridine as 
previously reported.'? * The N'-nicotinylsulfanilamide was not in- 
cluded in the table because none of it was found in any of the ocular 
tissues or fluids or blood after its local application to the eyes of 
6 rabbits. It may be seen that the absorption of N'-nicotinylsulfanila- 
mide and N1,N'-dinicotinylsulfanilamide was comparable to that of 
sulfanilamide and sulf apyridine. The concentrations of sulf athiazole, 
sul faguanidine and sulfadiazine in the cornea of rabbits locally 
treated with each drug were definitely higher, and of the coiijunctiva 
were equal or above those found in these tissues after oral adminis- 
tration of reasonable doses of the 3 derivatives. Local application 
of these 3 agents resulted in ineffective concentrations developing 
in the lens, sclera, chorioretinal layers, aqueous humor and vitreous 
hunior as well as in the blood. No evidence of chemosis or other 
signs of irritation to ocular tissues were noted after the application of 
any one of these derivatives. Six or more eyes were treated with 
each sulfonamide derivative reported in this experiment. 

To be of value in the therapy of localized ocular infections, one 
would assume that therapeutically effective tissue concentrations are 
needed. Local application of powdered sulfonamides to the normal 
rabbit's eye for 60 minutes resulted in the accumulation of significant 
amounts of all agents in the conjunctiva and cornea, except after 

t Sodium hydroxide instead of HCl was used for hydrolysis a t  the suggestion 
of Dr. Jack Finnegan, University of California Medical School, San Francisco. 
Ocular tissues were mixed with an appropriate amount of 85% alcohol so that each 
cc contained 20 mg of tissue. The mixture was filtered and 2 cc of the filtrate was 
pipctted into 17 x 150 mm test tubes graduated at  10 cc. One cc of 2N NaOH 
and 3 cc of water were added and the tube was placed in a bath of boiling water 
for 2Y2 hours. The mixture was neutralized to phenolphthalein with N HC1 and 
diluted with distilled water to 10 cc. After cooling, 2 cc of 0.025% NaNOz was 
added and 3 minutes later 5 cc of 0.4% dimethyl-a-naphthylamine in 9570 alcohol 
was added and the solution was compared with an appropriate standard in a Klett- 
Summerson photoelectric colorimeter using filter No. 54. For blood, 0.1 cc was 
added to 5 cc of 85% alcohol and the mixture was filtered and 2 cc of the filtrate 
was treated in a similar manner. 
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TABLE I. 
Amounts of Sulfonaiiiide Dcriwtiws k”0u1d hf t e r  Local A4p1>lication (in mg per 100 g or ce). 

-nicotinyl- 
sul fanilm-ide 

Fl’, N4-d i n i c  d hyl- 
sulfanilamide 

Cornea S o l e m  >on junc - 
: iva 

39.8f14.0 1 8 5 . e 1 3 . 2  23.3fi .6 

17.lt11.2 - t i - -  30.336.0 10.9t3.6 

+ 
4.9t1.0 I 11.5t2.5 1 0.9tO.l 

Lens 

0 

0.4flo.2 

0 

4.630.9 

0.340.3 

tEffective blood concentrations for systemic activity are : sulfanilamide 10 mg%, sulfapyri- 

*See PRW. sm. EXP. BIOL. AND MED., 1941, 4.6, 31. 
dine, sulfathiazole, sulfaguanidine and sulfadiazine 5 mg%. 

**See J. Pharm. and E x p .  Tlterap., 1941, 78, 31. 

N*-i~icotinylsulfaiililaniide. Sulfanilamide and Nl-nicotinylsulfanil- 
amide are absorbed in effective amounts by all tissues and fluids 
except the vitreous hunior. Sul fapyridine and N1,N4-dinicotinyl- 
sulfanilamide are found in therapeutic concentrations in the con- 
junctiva, cornea, sclera, and aqueous humor. The finding that sulfa- 
thiazole, sul faguanidine and sul fadiazine were present in effective 
concentrations only in the conjunctiva and cornea indicates that 
they were slowly absorbed by other ocular tissues and fluids and pos- 
sibly remained in the conjunctiva and cornea for a comparatively 
longer time. I t  may, therefore, point to preference for these 3 drugs 
when ocular infections are localized to the conjunctiva and cornea. 


