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Twenty-three potenti.]. no~uqwous parentrral  *.hicles uere eval- 

rutad for  t issue i r r i t a t i o n  in chicken pectoral I r sc le .  

L a t e ,  1,3-butyhue g l y c o l ,  ethyl o h a t e ,  glyceryl t r lacc ta te ,  aasame 

oil a d  r e a m  oi1:beuxyl benzoate (1:l) mere fouud t o  cause r inL.1  

t issw irr i  tat ion. 

h a r y l  ben- 

INTpDmJUcTIOII 

The vehicle f o r  a parenteral doaage form m o t  be nontoxic, non- 

i r r i t a t ing ,  nanrewitizing, pturP.cologically i n e r t  and not adversely 

a f fec t  the action of tha v d i c a w o t  (1). A. an aid i n  evaluating 

potential  solvents f o r  jmrenteral products, Reese h u  ruggested a 

screening procedure (2) uhich evaluates physical proportier, r i a -  

c ib i l i t y ,  s t ab i l i t y ,  toxicity a d  solvont act ivi ty .  Carleton (3) 
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472. HEM ET AL. 

w g g e r t r  a number of rolvents  which have been ured a@ solvent@ f o r  

oxp.riP.nta1 cancer drug.. Grover (4) in a recent  t e x t  revievr  the 

propart ier  of a number of actual and po ten t i a l  parenteral  vehicles .  

Turco and King (5)  l i m i t  t h e i r  discurr ion of parenteral  vehicles  t o  

water and oar iour  0118. 

A t  prerent ,  only a l imited number of vehicler  are ava i l ab le  for 

ure in parenteral  dosage f o m .  In an attempt t o  determine i f  addi- 

tiaul vehicler  a r e  r u i t a b l e ,  a study of t he  t i s r u e  i r r i t a t i o n  pro- 

pertier of 23 nonaqueour vehicler  war determined i n  chicken pectoral  

mrc Is. 

HTkiODs 

Table I l i r t r  the grade, ahen @pacif ied,  and rupp l i e r  of the 

vehicle8 t e r t ed .  

T i 8 8 U e  i rr i tat im evaluat ion W M  cmducted by in j ec t ing  0.5 d 

of vebtcle y' deep in the r i g h t  and l e f t  pectoral  mscle of 7-8 week 

old =la  l u b b u d  Crorrbrad b r o i l e r s  weighing 3-4 lb .  S i x  chicken# 

inre ured f o r  each vehicle.  The i n j ec t ion  r i t e  war the a n t e r i o r  113 . 

of the pectoral  uurch. Feather8 wore pulled and a 1" rquare WM 

outlined on the akin with waterproof ink. A 20 gauge dirpolable  needle 

w u  ured f o r  inject ion.  

l b o  chickana were r e c r i f i c e d  with c u b o n  dioxide and wcropr i ed  

for gr0.r anatomical h r i a u  a t  tha in j ec t ion  r i t e  a t  1, 3 and 7 days 

port infect ion.  

The four in j ec t ion  rite8 were evaluated f o r  t i r r u e  i r r i t a t i o n  

U8hg the following rcale: 

1 - no oirible  t i s r u e  damage or  discolorat ion 

2 - infl-ti- of t i r s u e  i m o l a n g  1a.r thUp 2 . 0  crd4 
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TISSUE IRRITATION EVALUATION c73 

TABLE I 

VEHICLES TESTED 
Vehicle - Grade Supplier 

Benzyl benzoate U.S.P. 17 
5 Butyl lac ta te  - 
L 1,3-Butylene glycol - 

Castor oil U.S.P. 3 
8 Diethyl carbonate - 
6 Dime thy lace tamide - 

16 Ethyl acetate - 
10 Ethyl formete - 
1 Ethyl oleate - 

1 2  Glycerol Dlonoricinoleate - 
Glyceryl t r iace ta te  Food 2 

10 Imamyl forlnate - 
15 Octyl alcohol - 
12 Polyoxyethylene oleyl ether - 

n-Ropy1 alcohol Reagent 14 
13 Propylene carbonate - 
7 Propylene glycol dfpelargorute - 
9 Sesame oil 
7 Sorbitan monoiaostearate - 

Sorbitan FOE (polyoxyethylene) t r io lea te  - 7 
13 Sorbitan t r io lea te  

Wheat germ o i l  Cold pressed 11 

'Aceto Chemical Co., Inc., Plurhing, NY 
'A-k Chemical8 Division, Chicago, I L  

'Barre Drug Co., Inc., Baltimore, W 

4Celeacae Chemical Co., New York, NY 
'Caepcrci.1 Solvents Corp., New York, NY 
%.I. DuPont De Nemours 6 Co., Wilmiqtm, DE 
'Emery IndU8trie8, Inc., Cincinxuti, OH 
'FMC Corp., Indu8trial  Chemical DivPirion, New York, NY 
'Firher Scient i f ic  Capprrry, Pittrburgh, PA 

l h t z r c h e  Dodge b Olcott I=., N e w  York, NY 
"General Mills Chemicals, Inc., Minneapolis, MN 
"Glyco Chemicalr , Inc., Greenwich, CT 

14Jeffer80n ~hamical  co., Inc., Houstaa, TX 
'bal l inckrodt  Chemical Work., S t .  Louir, PI0 

l6 Mathesoa Co1ep.n 6 B e l l ,  Norvood, OR 
"Char. Pfizer 6 Co., Inc., Chemical Division, New York, NY 

- 
- 

Amcrita Inc.,  A t l a m  Chemicals DiPirion, Vilmingtm, DE D
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4 74 HEM ET AL. 

2 3 - fnf l . . lout ia l  Of t b 8 W  inVOlVlUg 2.1 t0 8 . 0  C 1  

2 4 - i n f l l g v t i o a  of t l r r u e  involving g rea t e r  than 8.1 cm 

5 - nec ro r i r  

(+) vehicle  v i s i b l e  In tissue 

( 0 )  vehicle not v l r i b l e  In t i 8 8 U e  

RSSULTS AND DISCUSSION 

E w i r u t i o a  of the r e r u l t s  of the t i r s u e  I r r i t a t i o n  t e o t  contain-  

ed I n  Table 11 indicate  t h a t  benzyl benzoate, 1,3-butylene glycol ,  

e thy l  o l ca t e ,  glyceryl t r i a c e t a t e ,  seranm o i l  and a e 8 . p ~  oi1:benzyl 

benzoate (1 : l )  caure very l i t t l e  i r r i t a t i o n  i n i t i a l l y  and are t o t a l -  

ly f r e e  of irrltrtloo by the 7th day a f t e r  l n j ec t ioa .  I n  addi t ion,  

there vehicles  vere wall absorbed a8 no vehicle  W.8 obrerved I n  the  

t isrue. 

Vehicle8 c w r l n g  necrorir  vere: e thy l  formate, f r o m y 1  format., 

octyl  alcohol,  polyoxyethylene o l ey l  e t h e r ,  n-propyl a lcohol ,  propylenc 

carbonate and so rb i t an  t r l o l e a t e  . 
Butyl lactate, C a 8 t 0 ~  o i l  and gfyceryl soaa r i c ino lea t e  were not 

&brorbed and caured moderate Irritation. 

The i n j e c t a b i l i t y  of the l e u e  I r r i t a t i n g  vehicles  -re e-ined 

by withdrnrlng 5 d of vehicle  from a rtoppered v i a l  and expel l ing the 

8-1. i n t o  a besker. 

dirpoaable needle was rued. 

except benzyl benzoate, r e r a n  oi1:bearyl benzoete ( 1 : l )  and glyceryl  

t r i ue t a t e  wre d i f f i c u l t  t o  i n j e c t  or reacted r i t h  dirposable plunger 

A 10 d p h r t i c  dispoaablo ryringe with a 208, 1%'' 

k noted in Table III, a11 t h e  w h l c l e o  

tip.. 
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TABLE 111 
IIPJECLIABILITY OF SELECTED VEHICLES 

HEM ET AL. 

Vehicle 

Beuzyl benzoate 
1.3-Butyleoa glycol 

Ethyl oleate 

Glyceryl t r iace ta te  
Propylene glycol 

dipelargonate 
Ses.nr o i l  
S e a m  oil: benzyl 

benzoate( 1 : I ) 
Sorbitan amnoisoatearate 

Observations 

good in j ec t ab i l i t y  
syringe f i l l s  olawly with a 20 gauge 
needle 
cause8 rubber plunger i n  disposable 
syringes t o  bind 
good in j ec t ab i l i t y  
good in jec tab i l i ty  

d i f  f i cu l  t to  injec t 
good in jec tab i l i ty  

very d i f f i c u l t  t o  in jec t  

The re la t ive ly  high freezing point of benzpl benzoate (Table XV) 

would make i t  d i f f i cu l t  t o  une as a vehicle. 

benzyl benzoate with s e a m  oil overt- t h i s  problem and appear t o  

be excellent vehicles. 

used an vahfcles i n  parentera1 do8age forma of drugs such M e s t r a d i d  

valerate md  dimercaprol (6 ) .  

However, mixtures of 

Mixtures of benayl benzoate and oils are  

TABLE IV 

RlYSIcoctlEMICAL PROPERTIES OF BENZYL BENZOATE 

AND GLYCEBLYL TRIACmTEa 

Benzvl Benzoate Glyceryl Triacetate 

Molecular w i g h t  212.24 218.21 

S p C i f  i C  gravity 1.116-1.120 1.160 

BoilFng poiot 323-4OC 258OC 

Plash point 298% 305OF 
Free acid 4.1% bemoic acid ~0.005% a8 ace t ic  acid 
a 

Freezing point 18'C -78OC 

Mta  taken fram -frcturer 's  specif icat ions 
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TISSUE IRRITATION EVALUATION 477 

The lack  of t i n sue  ItrltatLon, good 8b8Orptla1 and favorable 

phyricochemical propertiem of glycery l  triacetate r e c m n d  i t  an 

a p o t e n t i a l  vehic le  for pr ren te ra l  donage forma. 
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