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SUMYARY 

Radioactive Octopirox, [14C] Octopirox, supplied by Hoechst, was administered 
in aqueous polyethelene glycol 200 solution, to rats by oral intubation, 
intraperitoneal and subcutaneous injection and its route and rate of excretion 
was examined by radiotracer methods. The major excreted component was 
identified by thin layer chromatography as unchanged Octopirox. 

For topical treatment, [14C] Octopirox was dissolved in an anionic shampoo 
base and applied to rat skin. A number of variables were examined for their 
effect on skin penetration. These were the effect of rinsing, occlusion of the 
skin, the concentration of applied Octopirox. the duration of contact with the 
skin before rinsing and the presence or absence of hair. 

Wher. given by intubation or injection [14C] Octopirox was excreted by the rat 
mostly in the faeces (65-85% of the dose) with smaller amounts (6-19%) in the 
urine. Most of the excretion- occurred within 24 hours of dosing. 

Skin penetsation of Octopirox at 1% (w/v) in the shampoo without rinsing was 
' 65.1 pg/cm under occlusive and 38.2 ug/cm under non-occlusive 2onditions. 

In a 'rinse off' treatmsnt, penetration was reduced to 3.4 ug/cm under 
occiusive and 2.0 ugjcm under non-occlusive conditions. 

There was a dependence of skin penetration of Octopirox on duration of contact 
up to 10 y inutes after application. Penetration a$ 1% Octopirox increased firm 
2.4 pg/cm after 2.5 minutes exposure to 4.5 pg/cm after 10 minutes' 
duration of contact. The increases were statistically significant (P = 0.05). 

a 

There was no further increase in penetration of Octopirox at 20 minutes 
application of 1% Ociopirox in the shampoo. 

Skin penetration aI?d deposition of Octopirox were both proportional to Octopirox 
concentration bet een 0.1% 

7 
(w/v) and 1% (w/v). Skin penetration increased from 

0.31 to 3.6 ug/cm respectively2 Skin deposition immediately after rinsing 
increased from 0.8 to 7.6 ug/cm for the ten-fold increase in Octopirox 
concentration. 

There was no significant difference between the penetration through clipped skin 
and hairy skin fran an application of 1% Octopirox for 5 minutes fol$owed by 
rinsing. Under occlu3ive conditions, measured values were 2.8 yg/cm for 
clipped and 3.4 pgjcm for hairy skin. Under the non occlusive conditions, 
the measured value was 1.5 pg/cm2 for both types of skin. 

Whether given by mouth, injection or application to the skin, Octopirox was 
excreted essentially unchanged. 

When given by mouth (4.8 mg/kg body weight), most of the radioactivity was 
associated with the gcXstrointestinal tract. The liver contained up to 3 ug at 6 
hours after intubation, whereas the kidneys contained up to 0.3 ug at 6 hours. 
Other tissues.analysed contained only nanogram equivalents of Octopirox. Blood 
levels reached a maximum of 0.157 ug/ml at 2 hours after intubation and declined 
to 0.007 gg/ml at 48 hours. 

When applied topically (15.4 mg/kg body weight), without rinsing and with 
occlusive protection of the skin, tissue levels were similar to those after oral 
intubation. Blood levels were greater, reaching 0.32 yg/ml at 6 hours. 
However, when the skin was rinsed and protected with a non-occlusive patch, 
tissue levels were less than 10% of the unrinsed occluded animals and the blood 
levels were much reduced to a maximum of 0.018 ,ug/ml at 1 hour after application 
and falling steaCil,y thereafter. 
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The  safety factor est imated for the consumer using a  shampoo containing 1% 
Octopirox is 18,500 so that the possibility of systemic effects due  to 
absor,,t ion through the skin is remote. 
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1.  I N T R O D U C T I O N  
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Octop i rox ,  supp l i ed  by  Hoechs t ,  is a  subst i tu ted py r id ine  p r o p o s e d  for  u s e  
as  a n  an t i -dandru f f  c o m p o n e n t  in  s h a m p o o s .  

S o m e  tox ico log ica l  s tud ies  h a v e  b e e n  d o n e .  Hoechs t  themse lves  h a v e  
inves t iga ted  its ch ron i c  toxicity in  a  9 0  d a y  f e e d i n g  s tudy  in  rats  a n d  a  
te ra to logy  s tudy  in  rabb i ts  (Gi lp in ,  1 9 8 1 ) ,  a s  wel l  a s  a  s tudy  of  t u rnove r  
a n d  sk in  pene t ra t i on  (Ke l l ne r  a n d  Ecker t ,  1 9 8 0 ) .  

T h e  p u r p o s e  of  this repo r t  is to  p resen t  d a t a  o n  the  ra te  a n d  rou te  of  
exc re t ion  in  the  rat  of  Oc top i rox  g i ven  by  in tubat ion ,  in jec t ion a n d  
app l i ca t ion  to the  skin. B l o o d  leve ls  af ter  in tuba t ion  a n d  sk in  app l i ca t ion  
h a v e  b e e n  m e a s u r e d  a n d  the  n a t u r e  of  t he  e n d  p roduc t s  of  me tabo l i sm f rom 
di f ferent  rou tes  of  admin is t ra t ion  h a v e  b e e n  invest igated.  , 

In  the  sk in  pene t ra t i on  s tudies,  Oc top i rox  h a s  b e e n  a p p l i e d  to the  sk in  in  a  
s h a m p o o  wh i ch  w a s  r i nsed  away ,  as  the  c o n s u m e r  is e x p e c t e d  to u s e  the  
p roduc t .  Fac tors  af fect ing pene t ra t ion ,  i nc lud ing  du ra t i on  of  contac t  a n d  
a p p l i e d  concent ra t ion ,  h a v e  b e e n  s tud ied.  F r o m  the  da ta ,  t he  e x p e c t e d  h u m a n  .. 
b o d y  b u r d e n  h a s  b e e n  ca lcu la ted  a n d  a n  es t imate  m a d e  of  t he  sa fe ty - in -use  of  
Oc top i rox  in  s h a m p o o  n roduc ts .  

2.  M A T E R I A L S  A N D  M E T H O D S  

2.1.  p 4 c 1  0  ct00i  rox  a n d  car r ie r  O C tO D i r o x  

Oc top i rox  [6-  I4C] (I) w a s  supp l i ed  bv  Hoechs t  A G , G e r m a n y .  It " 2 2  
r i ng  l abe l l ed  a n d  h a d  a  n o m i n a l  spec‘ific activity of  1 7  ,uCi  x m g  
(Hoechs t  ref.  Lo t  1 1 0 6 7 1 ,  E S L  ref.  S 1 3 2 4 6  Tl). 

C H 3  

I 

C H  
I 3  

C H 3 - C - C H 2 - C H - C H 2  -  * : 0  
I I N  

*Labe l l i ng  S i te  

C H 3  C H 3  I 
O H  x H 2 N - C H 2 - C H 2 - O H  

Oc top i rox - -  ( p y r i d o n e  -  6  1 4 C )  -  e t h a n o l a m i n e  salt. 

Ca r r i e r  Oc top i rox  w a s  o b t a i n e d  f rom U R L  Por t  Sun l i gh t  ( E S L  ref.  S 1 3 2 2 5  
Tl)  w h o  in  tu rn  h a d  o b t a i n e d  it f rom Hoechs t .  

2 .2.  S h a m p o o  b a s e  -  ( C E 3 5  T l )_  

T h e  s h a m p o o  b a s e  w a s  a  p rop r ie to ry  s h a m p o o  wi thout  Oc top i rox  
con ta in ing  1 6 %  of  the  de te rgen t , sod ium laury l  e the r  su lpha te .  It w a s  
d i lu ted  wi th  wa te r  to  5 0 %  (w/w)  immed ia te l y  b e f o r e  u s e  to r e d u c e  
viscosity a n d  faci l i tate accu ra te  d i spens ing .  
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2.3. Preoarat ion of test solutions of Ci4C] Octopirox 

2.3.1. Turnover study 

To  9.9 mg  of [14c] Octopirox in a  vial were added  2  drops of 
absolute ethanol fran a  Pasteur pipette and  8.5 ml of a  5% 
(v/v) distilled water solution of polyethylene glycol 200.  
The  mixture was well shaken and  warmed at 50°C in an  oven for 
5  to 8  minutes until it became clear. 

Aliquots (0.5 ml) of the stock solution were diluted to 250  mi 
and  0.5 m\4 aliquots were counted to determine accurately *the 
dose  of [- C] Octopirox to the rats. 

2.3.2. - Skin penetrat ion studies 

For all these studies, [14CJ Octopirox with or without 
carrier were weighed in a  tared vial. To  this was added  a  
known volume of freshly diluted 50% (w/w) shampoo.  The  
contents were warmed in the oven  at 50°C until they became 
clear. Proport ions of carrier varied depending upon  the final 
cioncentration of Octopirox. Samples of the various test 
solutions were diluted to a  known lume with water and  
aliquots of this were counted for 18  C to determine the 
almount of radioactivity appl ied to the skin. 

2.4. Animals and  treatment 

Colworth W istar rats were used  throughout the studies. They were 
housed  in plastic metabol ism cages for the separat ion and  collection 
of urine and  faeces and  were fed Spital pelleted diet and  water ad  
lib. All rats were housed  in the cages for 24  hours before treatzzent 
to collect urine and  faeces which served as  experimental blanks in 
assays of radioactivity. 

2.4.1. .Turnover study 

Six male and  six female rats weighing about  1309  were placed 
in separate metabol ism cages and  numbered sequential?y. The  
cages were equipped with CO2 absorbers,  which were towers 
containing 30% ethanolamine in 2-methoxyethanol,  through which 
the air from the cages was withdrawn. Four  rats, two ma es 
and  two females, were intubated with 0.5 ml (20.079 x 10  k dpm) 
of the test solution. Two male and  two female rats were 
'injected intraperitoneally and  the remaining two ma:e and  two 
female rats re injected subcutaneously with 0.5 ml 
(20.079 x 10  r dpm) of the test solution. For injection, 
each  rat was anaesthet ised lightly with a  mixture of 
cycloprdpane, oxygen and  carbon dioxide. After dosing, the 
rats were returned to their respective metabol ism cages.  

1  ml aliquots of CO2 trap solutions were sampled hourly 
dur ing the first six hours, then at 24  hours a  +er dosing. 
CO2 was not measured thereafter (the level of laC was 
close to background radioactivity). 
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Urine was collected at 6 and 24 hours after dosing and then 
aaily for four days. 

Faeces were collected every 24 hours for four days. 

At 96 hours after dosing, all rats were anaesthetised with 
cyclopropane. 2 ml of heart blood was collected from each 
rat, transferred to an anticoagulant vial, mixed well on a 

;efnk The 
ifugal mixer and stored in the refrigerator until assay 

. rats were then killed by cervical dislocation 
and the spleen, kidney, bladder and liver excised.. These 
organs and the residual carcasses were assayed for 
radioactivity. . 

2.4.2. Skin penetration studies 

For topical applications to rats,‘ a standard treatment regime 
was adopted. The hair on the backs of all rats was clipped 
off 24 hours before treatment. The animals were housed in 
their individual cages. The separated urine and faeces 
collected during the 24 hours, were treated as excreta blanks. 
Prior to treatment, t e 

9 
rats were anaesthetised with 

cyclopropane, a 10 cm area on the back was marked with a 
felt tipped pgn. 200 ul of 50": (w/w) shampoo solution 
containing [ C] Octopirox were applied to the skin and 
lightly massaged with the dispensing applicator for 1 minute 
to produce a lather. After a specified duration of contact, 
the skin was rinsed carefully over a collecting funnel with an 
excess of distilled water and the rinsing collected. The skin 
was then dried with warm air and covered with a protective 
patch and the animal replaced in its metabolism cage. 

Two types of protective patch were used in this study. Of 
limited use was the non-occlusive protective patch described 
by Howes (1975). The other was an occlusive patch which was 
similar in construction but was lined with polythene film 
which was in contact with the treated skin and prevented any 
evaporation from the skin surface thus fully hydrating the 
skin. We normally expect maximum possible penetration under 
these ~Srcumstances. 

Excreta were separated and collected at 24 and 48 hours. At 
48 hours after application the animal was anaesthetised with 
cyclopropane, the protective patch removed and heart blood 
withdrawn. The animals were killed by cervical dislocation 
and the treated area of skin plus a 'border' of up to 2 cm was 
excised fran the carcass. Excretaf4carcass, skin and 
protective patch were as ayed for C. Penetration 

over the .lb cm !! of skin was quantified by addition 
C levels in excreta and carcass. 
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2.4.2.1. Effect of occlusion and rinsing on penetration 

Twelve rat were divided into 4 groups of 3 and treated with 
1% (w/v) Cf4C] Octopirox in 50% shampoo. Two groups were 
fitted with protective patches (one occlusive and the other 
non-occlusive) without rinsing the skin. The remaining two 
groups of rats were rinsed with water after 10 minutes, the 
rinsings collected and the skin dried. One group was fitted 
with occlusive patches and the other with non-occlusive 
patches. The animals were returned to their metabolism cages 
and treated as above (EXP 1). The "10 minute application and 
rinsing regime " was repeated with two groups of 3 rats on a 
separate occasion (EXP 2). 

2..4.2.2. Effect of duration of contact on penetration 

Twelve rats were divided into 4 groups of 3. 
5 

ach group was 
treated with 50% shampoo containing 1% (w/v) [ 4C] Octopirox 
in contact with the skin for a total of 2.5, 5, 10 or 20 
minutes respectively before rinsing the skin. The skin was 
dried and the treated area of skin protected with an occlusive 
patch. The animals were then returned to their metabolism 
cages and treated as above. 

2.4.2.3. Effect of concentration on penetration 

Twelve rats were divided into 4 groups of 3. Groups were 
treated with 0.1, 0.25, 0.5 and 1.0% (w/v) [14C] Octopirox 
in 50% shampoo for 5 minutes, rinsed, dried and fitted with 
occlusive protective patches. The animals were returned to 
their metabolism cages and treated as above. 

An extra group of 3 rats at each concentration of [14C] 
Octopirox was treated and sccrificed after rinsing to assay 
zero time skin deposition. 

28.4.2.4. Effect of hair on penetration 

In the experiment in which the effect of hair on penetration 
was studied a group of 3 animals was clip ed 24 hours before 
treatment in such a way as to leave 10 cm 9 of hair on the 
back. Another group of 3 clipped rats was included for 
comparison. The animals were reated with a 50% shampoo 
solution containing 1% (w/v) [ f4 C] Octopirox for 5 minutes 
before rinsing. The treated area was dried, protected with an 
occlusive patch and the rats returned to their metabolism 
cages and treated as above. This experiment was repeated 
using non occlusive patches. 

2.4.2.5. Blood and tissue levels of Octopirox 

Twelve rats were divided into two 
was intubated orally with 0.126% [ 

~ioups of six. One group 
C] Octopirox In 50% 

(w/v) aqueous polyethylene glycol. The second group was 
treated topically with 1% Octopirox on 10 cm2 of clipoed 
skin. Duration of contact was for 5 minutes after which the 
treated skin was dried without rinsing and covered with 
protective occlusive patches. 
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At lh, 2h, 4h, 6h, 24h and 48h after treatment, cne rat from 
each group was placed unaer cyclopropane anaesthesia and hear: 
blood WasIyithdrawn, well mixed in an anticoagulant vial for 
assay of C. The animals were then sacrificed by cervical 
dislOCatiOn and dissecte to remove selected tissues for 
processing and assay of 9% . This experiment was repeated. 

A further two groups of 6 rats were treated as the second 
group (above), but the treated skin was rinsed and protected 
with a non-occlusive patch. Thereafter, treatment of the 
animals was as described above. 

2.5. Analyses of radioactivity 

Urinary excretions inclusive of cage washings in the turnover study 
were diluted to 25 ml. For topical studies the actual volume was 
noted and undiluted samples were used. 0.5 ml aliquots were added to 
10 ml cf Beckman Ready Solve EP scintillator and counted in duplicate 
or triplicate. 

All rat rinsings and aliquots of test doses administered or topically 
applied were.made to known volumes with distilled water and 0.5 ml 
were counted as above. 

Faecal samples were freeze dried and ground with a pestle and mrtar 
to a fine powder. Accurately weighed, duplicate pellets of about 
300 mg were made with a pellet machine for eachlaample. These were 
oxidised in a Packard tr' arb oxidiser and the 
in an organic phase for 1% C counting. 

CO2 was trapped 

Tissues were burnt either wet ifIsmal1, or freeze dried, pelleted as 
above, oxidised and counted for C. 

Blood was absorbed on to combusto?ads for oxidation. 

Carcasses were digested with alkali, skin residues with soluene and 
counted as aqueous samples. 

In the first skin penetration study (2.4.2.1.), patches were soaked in 
50 ml distilled water containing traces of shampoo base. For 
subsequent topical studies they were soaked in methanol. 0.5 ml 
aliquots were counted for 14C . 

All measurements of 14C were made on a Packard Spectrometer Model 
2450 using standard liquid scintillation counting techniques. 

Normal calculations of standard deviations were performed and these 
were used in the standard Student 't' test to determine the 
significance of results. 

2.6. Metabolism of r14C] Octopirox 

The individual O-24 hr urinary and faecal outputs were pooled into 
seven separate groups of 3 male and 3 female rats fran treatments by 
intubation, injection (s.c. and i.p.) and 3 female rats after and 
topical application fran the experiment investigating the combinations 
of ccclusionjrinsing (Table 2). 
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Aliquots of urine (10 ~1) and of dried faeces (300 mg) were taken to 
determine the total radioactivity in each pooled sample in the 
turnover study. For topically treated animals, 0.5 ml urine samples 
were used to estimate total radioactivity. 

Aliquots (IO ,ul) of pooled urine samples were spotted on to TLC plates 
25 mn polyamide Woelm) along with 2 standard spots of 

~~4~]2~c~~i;ox in methanol one of which was added to non- 
radioactive urine. The TLC'plates were developed in methanol: 
ethanolamine (99:l) and the position of the radioactivity assessed in 
the Spark Chamber (Birchover Inst., Hitchin). In addition, two 20 x 
20 cm TLC plates were spotted with 30~~1 96 the six.pooled samples 
along with blank urine containing added [ CJ Octoplrox and 
developed.in water:propanol (60:40). Bands of silica, 1 cm wide, were 
scraped fran the plates and counted in 1 ml scintillator in a Prias 
counter (Packard). 

The corresponding faecal samples were extracted successively with 
methanol, twice with chloroform and finally with methanol. The 
extracts were clarified either by centrifugation or filtration. 
Aliquots of the chloroform extracts were evaporated to aryness under 
nitrogen and the residues dissolved in methanol. Aliquots of these 
and of the methanol extracts were counted to determine the total 
extractable radioactivity. Samples of the individual methanol and 
chloroform extracts were spotted on to polyamide TLC plates, developed 
in methanol:ethanolamine (99:l) and viewed in the spark chamber. 

Urine and faeces fran rats treated topically, unrinsed and pro cted 
with occlusive patches were also examined for metabolites of [ 18 C] 
Octopifox. 

3. RESULTS 

3.1. Characterisation of [14C] Octopirox 

The specific activity of [14C] Octopirox according to our estimation 
was.15.56 + 0.11~ 
cf 1;1456Zi x mg' F 

i x mg'I which was about 10% lower than the value 
quoted by Hoechst for the batch supplied. TLC 

of [ C] Octopirox in two solvent systems, methanol-ethanolamine 
(99:l) and H20-propanol (60:40) gave single spots (Rf. 0.8-O-9 when 
applied as methanolic solution, and 0.71-0.7 when used as a marker in 
blank urine). The radiochemical purity of [ ?4 C] Octopirox, as 
judged by scraping 1 cm bands of TLC plates developed in the above two 
solvent systems, eluting 
examined the sample of [ 14 

nd counting, was greater than 90%. Hoechst 
C] Octopirox by TLC in four different 

solvent systems and quoted a radiochemical purity r/ 98%. 

3.2. Turnover of [14C] Octopirox 

The recoveries of 14C from male and female rats dosed with [I4C] 
Octopirox are detailed in Appendix 1. and summarised in Table 1. 

The data show that for the various routes of administration, between 
65 and 87% of the dose was excreted in the faeces, while the urine 
contained between 6 and 19% of the dose. Together, the urine and 
faeces accounted for at least 82% of the dose, most of which was 
recovered during the first 24 hours after administr;:ion. 
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There was no measureable "C in the expired air during the first 24 
hours after admlnistrazion. This assay, therefore, was aitted in 
subsequent skin penetration studies. The distribution of 
radioactivity was similar for both sexes. At 96 hours after 
administration, kidneys, bladder, spleen and blood had no detectable 
radioactivity (Appendix 1). Liver contain~,~;s;r;,";no;.~$~ ;;dt;,"e 
carcass remains less t!!an 1% of the dose. 
excreta and carcass at 48 hou 

74 
after treatment were used therefore to 

quantify skin penetration of [ C] Octopirox in later experiments. 

TLC of the 
80% of the f 

arst 24 hours urines and extracfa of faeces (which removed 
C in the faeces) showed that [- C] Octopirox was 

excreted apparently unchanged. Neither.the sex of t& rat nor the 
route of administration affected the metabolism of [ C] Octopirox. 
As regards urinary metabolites, t& 
essentially similar to those of [ 

chromatographic patterns were 
C] Octopirox added to blank rat 

urine. However, because of streaking on the.plates, the presence or 
absence of other minor rnetabolites in the urine could not be 
ascertained. 

-. 
3.3. Skin penetration of [1'4C] Octopirox 

1 

3.3.1. Effect of occlusion and rinsing 

TPs 
recoveries of 

[ 
14C after topical application of 1% (w/v) 

C] Octopirox in anionic shampoo base are detailed in 
Appendix 2.1. and summarised in Tables 2 and 2a. 

In the absence of rinsing, a maximum skin penetration of 
64.4~~g/cm" was recorded with occlusion of the treated site, 
whereas noq-occlusive protection reduced penetration to 
38.2 pg/cm-. Total recoveries y$re reduced by incomplete 
extraction wit!! water (27%) of C frun the protective 
patche?4(Appendix 2.2.). In all subsequent studies, patch 
bound C recoveries were much improved by using c--,traction 
with methanol, with;;; ;;~~;;~;~st$ ~~~i~~t:h,ofe:t~e~~i~f 
penetration data. 
days 1 and 2 were about the same in the occluded and non- 
o luded groups and accounted for some 30% of the applied 
LfSCJ Octopirox in the occluded group and about 15% in the 
non-occiuded group. 

After rinsing, about 90% of the applied [14C] Octopirox was 
recovered in the rinse dater. There was good experimental 
agreement of skin penetration for the occluded group, 3.5 and 
3.3 ug/cm2 and for the non-occ?uded group 2.21end 
1.8ug/cm2 (Tables 2 and 2a). Recoveries of C in the 
excreta were greater on day 1 than on day 2, es ecially in the 
faeces and accounted for 1.6% of the applied [' 4 C] Octopirox 
in the occlud& group and G.34, in the nsn-occluded group. 

--\ 

In these and suSsequep$ skin penetration studies, as in the 
turnover study, more C was recovered in the faeces than in . 
the urine. 
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Thus, occlusion of the skin, wi 
19 

or without rinsing, 
increased skin penetration of [ C] Octopirox by a factor of 
about 1.6. Rinsing of the ski4 with or without occlusion 
reduced skin penetration of [ C] Octopirox by a factor of 
about 20. 

3.3.2. Effect of duration of contact 

T 
Pz 

recoveries of I4 C after topical application of 1% 
[ C] Octopirox in shampoo base at four different durations 
of contact are detailed in Appendix 3 and summarised in Table 

Over 85% of the applied amounts was recovered in the rinsings. 
The total 14C recoveries in the rinsings, excreta, carcaI;l, 
skin and patch were at least 90%. The total 48 hours C 
recoveries in the excreta varied between 1 and 2% of the 

'ed amount for different durations of contact. Recoveries 
the excreta during the first 24 hours were three 

to five time greater compared with those i the second 24 
hours. Furthermore, faecal recoveries of p4C were greater 
than the urinary recoveries. 

The skin penetration values ranged from 2.4 .uj/an2 for 
2.5 minutes' duration of contact to 4.4j~g/cm for 10 
minutes' duration of contact. The penetration values at 2.5, 
5 and 10 minutes' duration of contact are significantly (P = 
0.05) different fran eaclj other (Table 3). However, the skin 
penetration of 4.2pg/cm observed after 20 minutes' 
duration of contact is not significantly (P =0.05) different 
from that observed after 10 minutes' duration of coniict. 
Thus, there is a dependence of skin penetration of [ C] 
Octopirox on duration of contact of up to 10 minutes. 

3.3.3. Effect of concentration 

The recoveries of l4C after topical application of [14C] 
Octopirox at four different con 

58 
ntrations in shampoo base are 

detailed in Appendix 4.1. The C recoveries from rats, 
sacrificed to assay zero time deposition of Octopirox at these 
concentrations are listed in Appendix 4.2. These results are 
sunnnarised in Table 4. 

At all concentrations! over 95% of the applied amounts were 
ygcovered in the rinsings (Table 4). The total recoveries of 

C in the rinsings, excreta, patch, skin residue and 
rom 98 to 106% of the applied amounts. 
C in the excreta during the first 24 hours 

were about 3 to 5 times greater than~the recoveries during the 
Tzcond 24 hours (Appendix 4.1.). The 48 hours recoveries of 

C in theF~~~1~t",~~:d~,Tr~~ 14; ~~r~.6~sofnt~e~~oo~:ts 
applied. 
studies, greater than urinary recoverie;. 

The skin penetration was proportional to concentration between 
0.1 and 1% Octopirox (Table 4) ranging from 0.31,ug/cm2 at 
0.1% Octopirox to 3.6~g/cm~ at 1X Octopiror, an increase of 
about tenfold. 
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The skin deposition of Octopircx, both at zero (Appendix 4.2) 
time and at 48 hours was also proportional to concentration. 
The values for deposition of Octopihox immediately after 
rinsing w re 
7.6 yg/cm 5 

respectively 0.8 ug/cm at 0.1% Octopirox and 
at 1% Octopirox, or about 4% of the applied 

amount. 

3.3.4. Effect of hair 

The recoveries of 14C after topical application of [l‘?] 
Octopirox to haie and clipped skin are detailed in Appendix 
5.1 and 5.2, and sumnarised in Tables 5 and 5a. 

For the groups of rats fitted with occlusive (Table 5) or non- 
occlusive (Table the rinse water contained 93-96% 
of the applied [l'"ci "o"t$?ix. The total recovery fra all 
groups of animals was at least 96%. As expected from YGevious 
studies (Tables 2 and 2a) the recovery of the applied C in 
the excreta was greater in the groups of animals fitted with 
occlusive patches (1.3%) compared to those fitted with non- 1 
occlusive patches (0.6%). Regardless of the nature of the 
protective patch, however, the presence of hair did l$t 
significantly (P = 0.05) affect the penetration of [ C] 
Octopirox. 

Despite the presence of hair, small amounts of Octopirox were 
deposited in skin. Imediately after rinsing (Appendix 5.2), 
the hair covering the treated area contained about 2.4 ug of 
Octopirox while the skin, after removal of the hair by 
clipping contained 4.41~5lcm‘. Clipp d skin, immediately 
after application contained 7.5,ug/cm 5 , approximately twice 
as much as.the skin from the unclipped rats. 

All the data 'on skin penetration are summarised in Table 7, 
from which it can be seen that, by and large, there is good 
agreement between the various experiments for the effects of 
duration of contact, applied concentration, rinsing or not and 
occlusion. 

3.4. Blood and tissue levels of [14C] Octopirox 

The d'stribution of [14C] Octopirox in selected tissues and blood at 
times up to 48 hours are detailed for oral administration in 
Appendices 6.1 and 6.2 and for topical application in Appendices 7.1, 
7.2 and 8. 

The blood levels after oral intubation or topical application are 
summarised in Table 6. 

The maximum blood level after o.a r ! intubation of 4.8 mg/kg body weight 
is O.i37 ,ug/ml at 2 hours after intubation and falls steadily 
thereafter to 0.007 ug/ml at 48 hours. 

After topical application of 15.4 mg/kg body weight, without rinsing 
of the skin and protection of the skin with an occlusive patch, blood 
levels were 0.21 yg/ml to 0.32pg/ml between 1 and 6 hours 
respectively, and fell rapidly at 24 and 48 hours. When the treated 
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skin was rinsed and protected with a non-occlusive patch the blood 
levels were much reduced by at least an order of magnitude (0.018 to 
0.007 Jg/ml at 1 and 6 hours respectively) compared to the no rinse, 
occlusion treatment known to enhance penetration (Table 6). 

After oral administration of 4.6 mg/kg body weight, most of the 
radioactivity remained in the intestinal tract with maximum amounts in 
the small ,and large intestines at 2 and 6 hours respectively. The 
liver contained small amounts, the maximum of which was about 3 ug at 
6 hours after intubation, whereas the kidney contained only about 10% 
of the liver. The other tissues examined, brain, eyes, lungs, heart, 
spleen, ovaries, all contained very low levels of radioactivity 
equivalent to a few nanograms of Octopirox, or less than 0.02% of the 
dose. 

After topical application of 15.4 mgjkg body weight, without rinsing 
and with an occlusive protective patch covering the skin, tissue 
leveis were similar to those after oral intubation. Most of the 
radioactivity was again associated with the gastrointestinal tract, 
the liver and kidney contained smaller amounts and the brain, eyes, 
lungs, adrenals and ovaries all contained very low 
levels. 

h-f;;, 1 ;;l gn, 
C recoveries from rats sacrificed at 48 hours 

after treatment are very probably due to low faecal output for some 
unknown reasons (Appendices 7.1. and 7.2.) 

When the skin was rinsed at 5 minutes after application and protected 
with a non-,occiusive parch, the levels of radioactivity in the 
intestinal tract and liver and kidney were 10% or less than those from 
the unrinsed animals with occlusive patches. Other tissues were not 
analysed. 

3.5. Metabolism of [14C] Octopirox after percutaneous absorption 

Extraction of urine and faeces recovered 84% and 80% respectively of 
the total radioactivity of the individual or combined samples. 

Examination of the extracted radioactivity on TLC revealed unchanged 
Octopirox as the dominant, recognisable component although the 
presence of traces of minor metabolites cannot be excluded. 
Furthermore, the nature of the small amount of unextracted 
radioactivity from urine and faeces is unresolved. 

A . . DISCVSSICN 

In the turnover experiments, both sexes of rats given [14C] Octopirox by 
three different routes of administration excreted large amounts (65 to 85%) 
in the faeces and much smaller amounts (6 to 19%) in the urine during 4 
days. Feinale rats tended to excrete more in the urine that males. No 
radioactivity was exhaled during the first 24 hours, during which time most 
of the excreted radioactivity was recovered. In the second to fourth days, 
excretion of radioactivity was much reduced, usually less than 5% of the 
total excretion during 4 days. At the end of 4 days, the residual 

'%I 
ioactivity in the carcass was always less than 1% of the dose. Thus, 

[ C] Octopirox was rapidly and virtually completely removed fran the 
body. The nature of the radioactivity was confirmed by comparative 
chromatography to be largely unchanged Octopirox fran the intusation and 
injection experiments and also after application to the skin. 
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In the skin penetration experiments, occlusion with or without rinsing of 
the skin, approximately doubled penetration of [ 'C] Octopirox. The 
effect of rinsing, however, was much more dramatic in reducing penetration 
by a factor of twenty. The data show that Octopirox has a high potential 
for penetration, but that under conditions of use by the consumer of shampoo 
products which are rinsed away, the actual penetration is mucn reduced. 
This reduction is reflected in the demonstrably lower blood levels of 
radioactivity after skin application and rinsing. 

Other factors, iT8 ortant in the use of shampoo products, were the effect on 
penetration of [ C] Octopirox of the duration of contact and of the 
applied concentration. The time course study showed that penetration 
increased slowly with time up to a IO-minutes contact, while penetration 
increased in proportion to the applied concentration. In addition, skin 
penetration was not reduced by the presence of hair, so that more confidence 
can be placed on the data generated fran the more-easi?y manipu?ated clipped 
animals. From these data one can extrapolate to the likely body burden of 
Octopirox for the consumer under a variety of conditions. 

In calculating the human body burden, it has been proposed that sca?p skin 
has a permeability close to that of rat skin (Black and Howes, 1975; 
Pmmenheuser and Warren, 1979) and that hand skin is half as permeable as 
SC lp 

i! 
skin (Maibach et al 1971) * The area available for penetration 

for scalp plus 850 cm2 for both hands (Black and Howes, 1975). If 
is 500 

cm 
one considers a consumer using a shampoo containing 14, Octopirox, then for a 
l&minutes contact with rat skin before rinsigg and fitting a non-occlusive 
patch, the observed penetration was 2.0 pg/cm in 48 hours (mean figure 
from Tables 2 and Za). Thus, the consumer would absorb 1000 ug through the 
scalp and 850 pg through the hands, a total dose of 1850 ug, wnicn for a 
55 kg woman is 34 ug/kg body weight. However, when the shampoo is applied 

.to the wetted scalp, there is a tenfold dilution so that the expected dose 
is 3.4 ug/kg body weight, as penetration is proportional to concentration. 

There are no published data on the subacute toxicity of Octopirox. However, 
Hoechst have conducted both a 90-day rat feeding study and a rabbit 
teratology study. The no effect level in the rat was 100 mg/kgjday and in 
the rabbit 53 mg/kg/day was the no-effect levei (Gilpin, 1981). Thus, in 
relation to the no effect level frun the teratology study, the calwlated 
body burden of 3.4 ugjkg from one application of shampoo containing 1% 
Octopirox gives a safety factor of 18,5OO.X This factor would be greater if 
the -amount of Octopirox in the shampoo was reduced, or if the time 'io 
shampoo was reduced fran our experimental figure of 10 minutes. 

. Correspondingly, the safety factor would be less for higher concentrations 
of Octopirox in shampoo or if the scalp integrity was affected by damage or 
disease. However, the safety factor is very large, so that, on balance, the 
possibility of systemic toxicity resulting from the use of shampoo 
containing 1% Octopirox is remote. 
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IABLE I Turnover of Octopirox In the rat ._ _..-- .- 

NO. OF TOTAL 
0ltUUP RATS SEX ROUTE 14c02 URINE FAECES SPLEEN KIDNEYS BLADDER LIVER CARCASS I tECOVERY ./ 
---- .- 

1 2 M  ORAL B 6.27~0.68 85.4922.71 0.01 0.01 0.001 0.010 0.11 LO.009 91.no+3.53 

II " " IP I8 9.72t8.03 84.3528.94 " II ,I 0.027+0.030 0.25 to.02 %l.34+0.90 

I 1 I ” ” SC II 12.8823.29 13.74y.70 ” II ,I 0.015+0.012 0.98 20.17 87.63t1.40 - 

IV ” F ORAL ' 8.6120.62 86.7324.57 " II II 0.010 0.075+0.009 95.4223.93 

v ” ” IP II 13.51tO.68 68.67~0.75 " II II 0.045~0.005 0.29 to.11 82.60+0.06 

v I " " SC II 18.78t2.22 65.23~1.41 " II II 0.0151 0.010 0.77 to.62 - 84 .00~1.43 
_-_ ---- --- 

Rr:srrII\ are expressed as percentage t S-0. of dose. 
I! = &:le; F = Female; IP = Intraperifoneal, SC = Subcutaneous; B 
Each r-at received 0.5 ml of 0.112% (w/v.) ["Cl Octopirox (20.079 x 10 dpm) In (50% v/v) polyethylene glycol 200 by the stated 

= Bagkground radioactivity (50 dpm). 

route. 



TMLE 2 ---- Effect of o_cclusion and rjnsing of skin on penetration of Octopirox 

TOTAL PENETRA ION 
TYPE OF PATCH RINSINGS URINE FAECES CARCASS SKIN RESIDUE PATCH RECOVERY m/cm z 

-- -_-- 

Oi.cluslve None 140 + 30 472 + 33.2 33 + 6.6 476 + 80 78 +9 1205 t 152 65.1 J- 6.9 - - - - 

Non-occlusive None 72 + 10 230 + 49 73.5 2 71.0 649 t 60.5 226 + 20 1258 - - 2 83 38.2 t 4.8 - 
Occlusive 1~20 + 78 9.4 + 1.1 23.4 t 4.2 1.3 + 0.6 25 + 12.6 2.0 + 1.4 1082 72 3.5 + 0-G - - + - 
Non-occlusive 1818 2 61.5 4.2 + 0.4 14.5 f 2.8 2.0 + 0.5 19.2 + 0.4 3.8 + 0.6 1863 + 60 2.2 k 0.2 - - - -- 

Results are expressed as 119 + S.D. of Octopirox. (Sep Appendix 2.1. EXP 1) 

Groups of 3 female rats were treated with 0.2 ml of 1% (w/v) ["'Cl Octoplrox (2003~~g, 2ti.688 x 10’ dpm) over 10 cm2 skin 
and rinsed or not as appropriate after 10 minutes. The skln was dried and protected with occlusive or non-occlusive patches. 

Penetratlon was calculated from recoveries of l4C In excreta and carcass at 48 hours after treatment. 



IABLE 2a Effect of occlusion and rlnslng of skin on penetration of Octoplrox I..- ---- 

TOTAL PENI:rlcA IOEl 
TYPE OF PATCH RINSINGS URINE I:AECES CARCASS SKIN RESIDUE PATCH RECOVERY ug/cm h 

.-- --. --- 
(kc1 us I ve 1918 + 36 8.6 f 1.2 24.6 2 4.6 B 14.4 + 4 27.6 + 3.6 1992 + 43.4 3.3 + 0.5 -. 

Non-occlusive 1891 2 35 6.0 + 3.6 9.6 + 0.4 2.2 + 3.8 18.6 2.2 45.6 t 7.4 1970 24.8 1.8 t 0.3 - f: - ,+ 
-- 

Results are expressed as Ag + S.D. of Octopirox. B = Background radloactivity - 50 dpm. (See Appendix 2.1. EXP 2) 

Groups of 3 female rats were treated with 0.2 ml of 1% (w/v) [14C] Octopirox (2OOO#g, 24.717 x lo6 dpm) over 10 cm2 skin 
and rinsed after 10 minutes. The skin was dried and protected with occlusive or non-occlusive patches. 

Penetration was calculated fran recoveries of 14C in excreta and carcass at 48 hours after treatment. 



. 

TAHLE 3 .-. .- Effect of duration of contact with skin on penetration of Octopirox 

DURATION OF TOTAL PENETRA 10N 
CONTACT MINUTES RINSINGS URINE FACCES . CARCASS SKIN RESIDUE PATCH RECOVERY 3 Jlg/cnl <\ 

.- -- 

2.5 1943 2 83 6.2 t 1 16.4 + 0.6 1.6 + 0.4 14.6 + 1.9 58 + 42 2039 - 2 -42 2.4 + 0.1 - 

5* 1878 $ 19 7.6 _t 1 23 +3 2.4 + 1.6 13.6 + 5.1 76 + 30 1998 ;t 57 J.3 + 0.2 - 

10 1703 -’ 142 11.4 L 2.2 30.2 2 0.6 2.9 f 1.4 17.1 3.2 49 + 20 1814 161 4.5 + 0.2 - 3 _t 

20 1817 f. 123 10.5 + 3.5 29.3 2 7.9 2.5 + 1.4 20.3 + 2.8 30.5 + 5.4 1911 L 120 4.2 + 1.3 
.- -- - 

Ilrsr~ltc, are expressed as ,q k S.D. of Octoplrox. 

Groups of 3 female rats were treated with 0.2 ,111 of 1% (w/v) [14C] Octopirox (2000 pg, 26.674 x 106 dpm) over 10 cm2 skin 
for the specified time bcfure rinsing. The treated area was dried and protected with an occlusive patch. 

Penetration wds calculated from recoveries of 14C in excreta and carcass at 48 hours after treatment. 

*Calculations hased on only 2 rats (see Appendix 3). ', 

\, ‘A, 
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CARCASS SKIN RESIDUE PATCH 
TOTAL 

RECOVERY 

Ilairy 1064 + 32 8.1 + 0.9 18.6 + 3.7 7.4 t 6.8 56 + 8.2 14 - + 0.6 1969 + 27 3.4 -- 1 0.0 - - 

Clipped 1865 f 56 7 + 1.8 18.7 + 4.8 234 t 1.8 17.4 6.3 21.3 8.6 1932 42 2.0 + 0.5-g - - - 2 2 f 
__-- 

Results are expressed as /ug + S.D. of Dctoplrox. 

Groups of 3 female rats were treated with 0.2 ml of 1% (w/v) [l4CJ Octopirox (ZOOO,ug, Z/.055 x 1D6 dpm) over 10 cm2 skin 
for 5 minutes before rinsing. The treated area was dried and protected with an occlusive patch. 

Penetration was calculated from recoveries of 14C in cxcreta and carcass at 48 hours after treatment. 



T*?[ILE 5a 

SKIN TYPE 

Effect of hair on penetration of O~to~irox --.- -- ._.-_- _-- 

R  INSING UK INE FAECES CARCASS 
SKIN 

RESIDUE HAIR PATCH 
TOTAL 

RECOVERY 
SKIN 

PEWTRA ION 
,l1CJ/(.lll h 

- --- ------~ -- ----. 

llai ry 1803 _+_ 83 3.!J _f. 1.P 8.8 -t 2.6 2.4 + 1.3 9.0 -e 2.2 25.7 t 4.3 16.0 I 5.2 1960 91.4 I .5 I 0.5 - -- + 
-._. _-______- -----_ ------- - -_ _- _ 

1917 + 34 44.6 t 6.6 24.1 t 2.7 1986 2 28 
.-- --.---- _ ~-- --- _- 

Clipped lo!;4 t 20 4.0 t II.8 9.8 4 1.8 1.4 + 0.6 12.2 t 1.8 NA 35.2 - - - _ _ 2 1.6 1917 + 15 1.5 0.2 -t 
_--_ -- 

1948 + 31 75 -t 11.6 2023 + 31 - 
-- __---- 

Results are expressed as WJ 2 S.D. of Octopirbx. 

NA - Not applicable. 

Groups of 3 female rats were treated with 0.2 ml of 1% (w/v) [14C] Octopirox (2000 rig, 25. 
for 5 minutes before rlnslng. The treated area was dried and protected with a non-occlus 

Penetration was calculated from recoveries of '4C in excreta and carcass at 48 hours after 

151 x 106 dpm) over 
ive patch. 

treatment. 

10 cm2 skin 



TASLE 6 Blood ievels of Octonirox in rats 

ug equivalents/ml at t ime (hr) 

Treatment 1 2 4 6 24 48 

- Oral 0.110 0.137 0.076 0.070 0.008 0.007 
4.8 mgjkg B.W. 

Topical 0.200 0.295 04265 0.320 0.049 0.029 
15.4 mg/kg B.W. 
(no rinsing, occlusion) 

Topical 0.018 0.011 0.009 0.007 C.CO8 0.004 
15.4 mg/kg B.W. 
(rinsed, non occlusion) 

Results are the mean of 2 rats. 

B.W. - Body weight. 

In or21 treatment, [14C] Octopirox was given in 0.5 ml of 50% aqueous polyethylene 
glycol. 

In topical treatmsnts, [14C] Octopirox a 
(0.2 ml) to 10 cm clipped dorsal skin. 

t 1% was applied in 50% aqueou 's- shampoo 



TABLE 7 Summarv of effects of treatment on skin penetration of Octopirox 

AF’iIED 
CONCENTRATION 

(X n/v) 
SKIN TREATMENT 

XlRATi ON SKIN 
OF CONTACT TYPE OF PATCH PENETRA ION 

(min) 3 Cu9/cm ) 

1.0 No rinsing. clipped 48 hr. Occlusive 65.1 + 6.0 
Non-occlusive 38.2 ? 4.8 

/-: , Rinsing, clipped 10 min Occlusive 3.5 + 0.5 
,' Non-occlusive 2.2 T 0.2 

1.0 Rinsing, clipped 10 min Occlusive 3.3 + 0.6 
Non-occlusive 1.8 -i 0.3 

1.0 Rinsing, clipped 2.5 min Occlusive 2.4 + C-1 
5 min 3.3 + 0.2 

10 min 4.4 -i 0.2 
20 min 4.271.3 \ , 

0.1 Rinsing, clipped 5 min Occlusive 0.3 + 0.03 
0.25 0.7 7 0.06 
0.51 1.7 + 0.4 
1.31 3.6 7 0.4 

i.0 Rinsing, hairy . 5min . Occlusive 3.4 + 0.8 
clipped 2.8 7 0.5 

1.0 Rinsing, hairy 5 min Non-occlusive 1.5 + 0.5 
clipped 1.5 7 0.2 
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Aooendix 2.1 Effect of occlusion and rlnsfno of skin on penetration of rz4CJ O~ooirox 

URINE FAECE.5 
RAT TYPE OF SKIK TOTAL 

PATCH RINSINGS CARCASS RESiDUi PATCH* RECOVERY 
EXP 1 bY 1 Day 2 Sun Day 1 Day2 sun 

1 Occlusive kme 0.378 :.37t 2,E4 2.871 3.446 s-317 0.366 7.137 1.009 li.D63 
2 1.137 9.09E zl35 t.';37 3.222 6.4X 0.3-32 6.X7 1.177 17.370 
3 0.339 0.441 :. ua 3.5 90 2.243 5.835 3.119 5.131 0.937 13.722 

4 Non- None 0.400 0.336 0.936 1.438 1.314 2.932 0.462 9.105 2.790 16.246 
65 Occl usi Ye 0.311 0.418 0.687 0.334 0.843 1.103 1.313 1.628 2.151 1.163 2.480 3.779 0.363 2.148 9.243 7.398 2.511 2.936 16.003 18.027 

7 OCCl usi ve 24.29 0.101 0.329 9.130 0.3D8 0.057 0.365 0.036 0.520 O.OOC 25.361 
98 23.216 23.289 0.109 0.082 0.027 0.027 0.136 0.109 0.201 0.292 0.049 0.027 0.319 0.231 0.029 0.013 0.280 0.193 0.027 0.027 25.886 24.007 

-1 
10 Non- 23.305 0.040 0.022 0.062 0.143 0.041 O.la4 0.039 0.230 0.061 24.101 
11 Occlusive 24.062 .o.D41 0.011 0.032 0.207 0.029 0.236 0.021 0.261 0.045 2k.686 
i2 25.119 0.038 0.013 0.053 0.122 0.039 0.161 0.005 0.262 0.047 25.688 

EZJ 2 
1 Occlusive 24.036 0.088 0.023 0.113 0.320 0.045 0.363 B 0.218 0.375 23.1G7 
2 23.874 0.071 0.018 0.089 0.216 0.037 0.233 l O-i20 0.362 24.638 
3 23.203 0.113 0.018 0.131 0.233 0.037 0.230 l 0.168 D-290 24.Dba 

4 don- 23.329 S. 626 5.009 ir.037 0.092 0 074 0. El o.c&3 0.229 0.4;4 24.A73 
E Cccl usi YC 22.884 0.065 0.024 0.089 0.072 0:0;2 0.114 B 0.238 0.658 24.003 
6 23.702 0.030 0.011 0.061 0.101 0.019 0.120 l 0.203 0.360 24.646 

Results are expressed as dpm x lOa of 14C. 

B = Background (30 dpn). 

Each female rat uas treated vith 0.2 ml o: 1% (w/v) [14C] Octopirox over 10 cm' skfn. In the first experiment. 
rats l-12 rgceived 2OC$pg. 26.688 x lo6 dps. and In the second experiment rats l-b received 2OOOvg. 
24.717 X 10 dFm 0: " :2 OCtJOirOX. 

The skin was rinsed after 10 minutes. dried and protected Kith occlusive or non-occiusfve patches. 

The rats were left in indlv !idual metaboilsm cages for 48 hours. Urine and faeca were separated and collected every 
24 hours and the animals kl lled at 48 hours after treatment. 

'Patches of rats l-12, Erpt . -1. extracted with rater. other patches extracted with methanol (see also Appendix 2.2). 



Appendlx2.2~----.-.-.- - Extraction of ['"Cl Octoprrox from patches 

v. .  ---- --- - 

SOLVENT FOR /MOUNT RECOV RED GROUP IlEAN PER 
GROlIP PATCH f:O. EXTRACTION dpm x 10 -b -,&,,;';; 14C - - CENT RECOVERY 

------_-__ - - 

I 1 Water 8.576 32.13 26.76 + 4.65 

2 6.410 24.02 

3 6.438 24.12 
e-e-. 

II 4 Methanol 22.071 82.70 84.11 + 1.60 

5 22.363 83.80 

6 22.910 85.84 
--- -- .--. 

0.2 ml of 1% (w/v) Octoplrox (26.688 x lo6 dpm) was applied to 10 cm2 of lint moistened 
with 0.4 ml of wafer. The patches were placed under a cardboard cover for 3 days before 
extrailion with 50 ml water containing a trace of shampoo base or 50 ml methanol. 
(0.5 ml) were us(:d to measure radloactlvity. (See Appendix 2.1. EXP 1) 

Aliquots 



Qpendlx 3 t'ffect of cluratlon of contact w1t.h skin on penetratlon of Cp4C] Octopirox --IA--- ---- -_. __- 

----- --.-. _____--_--- -- 

DURATION URIflE FAECES SkIN TOTAL 
RAT OF COHTACI IIINSINGS _ CARCGS RESIDUE PATCIi RECOVERY 

Minutes 
Day 1 Day 2 Sum Day 1 Day 2 Sum 

', -------._ ___--- - - - --- 

1 26.472 0.073 0.018 0.091 0.193 0.027 0.220 0.017 0.160 0.668 27.629 
2 2.5 24.639 0.074 0.0111 0.092 0.193 0.033 0.226 0.018 0.205 1.380 26.560 
3 2G ‘629 0.050 0.015 0.065 0.170 0.030 0.208 0.025 0.201 0.271 27.399 

- . .-- ___--_--- VW----- 

4* 12.496 0.106 0.021 0.127 0.284 0.030 0.314 0.023 0.236 0.328 13.524 
5 5 25.196 0.087 0.025 0.112 0.298 0.040 0.338 0.019 0.230 1.295 27.190 
6 24,033 0.068 0.025 0.093 0.228 0.050 0.278 0.04d 0.133 0.729 26.114 

__-____ --- -.- ---- - A---. - _- 

7 24.322 0.083 0.04u 0.123 0.269 0.142 0.411 0.060 0.181 0.905 26.002 
8 10 23,189 0.149 0.032 0.181 0.349 0.048 I). 397 0.037 0.240 0.686 24.745 
9 20.615 0.119 0.033 0.152 0.309 0.090 0.399 0.021 0.264 0.376 21.827 

____.-_ ------~. --- - - -- __.- 

10 22 . 554 . . 0.106 0.021! 0.134 0.343 0.057 0.400 0.025 0.286 0.337 23.136 
11 20 25.029 0.078 0.020 0.098 0.241 0.041 0.282 d.020 0.228 0.405 26.863 
12 24.331 0.150 0.041 0.191 0.417 0.074 0.491 0.055 0.299 0.481 25.840 

_--- -- -- 

Each female rat W;IF treated with 0.2 ml of 1% (w/v) [14C] Octopirox (203O,ug, 26.674 x lo6 dpm) over 10 cm2 
for the specified time before rinsing wit11 distilled water. The skin was dried and covered with a protective 
occlusive (Intch for 4ll hours. 

*I\1IIount qplied to rat no. 4 was, in errol , about half the stipulated amount applied to the others and is therefore 
excluded from the group calculation. 

i J 



n\pPr!r!d__ J. 1 -. Effect. of Loncentr.~Llw~ applled -0 skii, on penetration of [14C] Octoplrox _______-____-__-_ -._ ~I 

_-. ..-- - . _-- __--_ _----. --- - -.-~---. _____- _- _ __-- -.-- -I. -- _-- 

LONCENTRATIOII NIOUNT URINE FAECES SKIN TnI'Al. 
I( A, I OF OCTOPIROX APPl.IED RINSINGS CARCASS RESIDUE PATCH RLCOVERY 

% w/v dpm x 10-c 
Day 1 Day 2 SUlIl Day 1 Day 2 Sum 

-. .-._ -. .- -- _------__- - ------ - .-.- . . - ---- . ..- ---. 

i 7.179 0.020 0,007 0.027 0.066 0.014 0.080 0.018 0.069 0.175 7 .!I40 

1 0.1 7.470 7.408 0.013 0.004 0.017 0.048 0.011 0.059 0.028 0.070 0.118 7 * 100 
:1 7.006 0.017 0.006 0.023 0.052 0.022 0.074 0.028 0.086 0.151 7.368 

__ _--- _.- .- .- _. ._- - ---- 

11 18.459 0.049 0.014 0.063 0.166 O.D21 0.187 0.016 0.184 . 0.267 1!1.176 
!I 0.25 18.571 19.052 0.047 0.008 0.055 0.152 0.021 0.173 0.023 0.124 0.361 13.701J 
6 18.2108 0.0511 0.015 0.073 0.135 0.038 0.173 0.047 0.140 0.217 13,451i 

_ _ ,,_-- -___.- -_-~~-_ -- -- --- 

;I 0.51 21.173 20.236 19.508 0.084 0.043 0.020 0.013 0.104 0.056 0.255 0.186 0.063 0.024 0.318 0.210 0.023 0.027 0.193 0.139 0.558 0.261 21.432 20.202 
‘J 20.456 0.043 0.011 0.055 0.134 0.050 0.184 0.099 0.125 0.398 21.317 

--- -- - _ -.-- ------. 

I L) 26.540 0.090 0.017 0.167 0.271 0.044 0.315 0.025 0.245 0.365 z/.59/ 
11 1.0 27.552 25.761 0.090 0.017 0.107 0.375 0.050 0.425 0.010 0.269 0.375 26.955 
I,! 25.512 0.074 0.023 0.096 0.293 0.049 0.342 0.028 0.140 0.263 26.3131 

---- -_- --- __ _-_ - --_---_-- 

11r2srr’I I s are expressed ds dpm x 10e6 of 14Cl 

I \i,h Icmale rat was treated with 0.2 ml of test solution of [14C] Octoplrox over 10 cm2 skin for 5 minutes before rinsing with 
iiI:;tIIlc:d water. 1111? skin was dried and covered with a protective occlusive patch for 48 hours. 



;iopencix 4.2 Effecr: of concentration aoplied to skin on deposition of [14C- c_ 
uct901 rox 

CONCENTRATION AMOUNT SKIN TOTAL 
RAT OF OCTOPIROX APPLIED RINSINGS RESIDUES RECOVERY 

"p w/v 
/c 

/ 
13 7.56 7 0.242 7 .a09 
14 0.1 7.475, i.442 0.351 7.791 
15 6.188 0.355 6.543 

16 18.642 0.647 19.249 
17 0.25 18.571 18.400 5.851 19.251 
18 19.560 0.990 20.550 

19 20.075 0.988 21.063 
20 0.51 21.173 20.730 0.693 21.423 
21 21.387 0.706 22.093 

22 27.357 0.959 28.316 
23 1.012 27.552 28.230 0.863 29.093 
24 27.151 1.297 28.449 

Results are expressed as dpm x 10e6 of 14C. 

Each fernal 
over 10 cm 'i 

rat was treated with 0.2 ml of test solution of [14C] Octopirox 
skin for 5 minutes before rinsing with 

animals were killed and the skin excised for assay of 
djz;illed water. The 

. 



l 0 * 
3 9 -.--- -.----- - __-_-_ -- -- -- --- 

AMOUIII 
li/:T SKIN TYPE AI'PL IliD 

-.-. --. -- 

I iiairy 25.1514 
2 
3 
_______^_I___ 

4 Clipped II 
5 
6 

.- __-_ .- .---.-_ 

, 
URINE FAECES SKIN NON- 

HINSINGS CARCASS RESIDUE IIAIR OCCLUSIVE TUTAL 
PRTCIA RECOVERY 

c1-y 1 G5.r 2 bn D2-j 1 by 2 sun 
--_-- - - - -~--.- -.I-- 

23.531 0.052 0.015 0,067 0.130 0.019 0.149 0.046 0.144 0.386 0.262 24.586 
22.047 0.035 0.007 0.042 O.OII5 0.018 0.103 . 0.014 0.092 0.294 0.139 23.532 
25.033 0.031 0.007 0.038 0.071 0.011 0.082 0.030 0.107 0.289 0.236 25.015 *, 

- .- -- .- 

23.387 0.026 0.014 0.040 0.002 0,029 0.111 0.027 0.161 NA 0.438 24.164 
23,034 0.039 0.015 0.054 0.128 0.021 0.149 0.018 0.174 ” 0.466 23.095 
23.52’9 0.041 0,010 0.059 0,0!)2 O,Olf3 0.110 0.012 0.12’) ” 0.425 74.264 

__---- -__ -----_ --- ..-- 

AMOUNT URINE FAECES SKIN 
ItAT SKIN TYPE APPLIED RINSINGS CARCASS RESIDUE OCCLUSIVE TOlAL 

PATCII RECOVERY 
Day 1 Day 2 Sum Day 1 Day 2 Sum 

-- ----_-.-.-_- ._ -- --- -. .e 

i I/airy 27.0555 24.788 0.094 0.029 0.123 0.270 0.037 0.307 0.069 o.u45 0,183 26.312 
Ii 25.656 0.078 0.031 0.109 0.1116 0.050 0.236 0.204 0.6311 0.188 27.031 
!I 25.224 0,076 0.022 0.090 0.175 0.036 0.211 0.026 0.814 0.200 . 26.573 

_- - - --..-~ -.-- .__-- -_ --- - 

10 ClippeJ 'I 24.768 0.053 0.014 0.067 0.155 0.036 0.191 0.062 0.322 0.405 25.815 
11 24.1117 0.080 0.027 0.115 O.%UE 0.032 0.320 0.616 0.233 0.288 25.787 
12 26.105 0.082 0.019 0.101 0.219 0.027 u.246 0.019 0.150 0.173 26.794 

. --_-I_.___._-- - - -  - -_-  

Figures are expr~!ssed a:, dpm x 10e6 of l4C. 

FlA - Not apl,Iicnble. 

Female rats were treated In two separate experjrnents with 0.2 ml of 1% (w/v) [14C] Octopirox over 10 cm2 skin for 
5 mfnutes before rinsing and drying the skin and fitting elthcr an occlusive or a non-occlusive patch. 



I’ 

Appendix 5.2 Effect of nair on  deposit ion of [l4C] Octopirox 

AMCUNT SKIN TOTAL 
RAT SKIN TYPE APPLIED RINSINGS RESIDUE HAIR RECOVERY 

- 

13  Hairy 25.1514 24.072 0.635 0.272 24.979 
14  23.709 0.575 0.336 24.620 
15  24.558 0.473 0.301 25.332 

16  
17  
18  

C:ipped II 24.083 0.921 NA 25.004 
24.554 1.100 " 25.654 
24.872 0.812 11  25.684 

Figures are expressed as dpm x 10m6 of I'%. 

NA - Not applicable. 

Each emale rat was treated with 0.2 ml of 1% (w/v) [I"C] Octopirox'over 
10  cm 5  skin for 5  minutes. The skin was r insed witn distill4 iJater and  
dried. The anirq 1s were killed immediately and  the skin and  hair analysed 
separately for - C. 



Aooendix 6.1 Tissue levels of fI4c] !k3D?tDX after ora! <nt:lSltior: 

RAT 1 2 3 4 5 6 
TIME (h) 1 2 4 6 24 48 

TISSUE 

Srain 

Eyes 

Lungs 

Hear-t 

Liver 

Spleen 

Stomach 

Small 
intestines 

Large 

a 

intestines 

Kidneys 

Adrenals 

Ovaries 

Fat xg -1 

t Muscle xg'I 

8loDd xml'l 

Carcass 

Jrine 

'aeces 

0.306 c.557 i1.312 o.il-25 iZ.206 LO.325 

0.006 0.057 0.038 (0.006 (0.006 40.006 

0.019 0.031 0.025 0.031 0.006 (0.006 

0.012 0.019 0.012 0.019 0.006 40.006 

2.390 2.609 2.898 3.024 0.712 0.246 

0.012 0.036 0.063 0.019 0.006 dC.006 

402.6 325.100 216.720 47.787 0.62 0.033 

127.3 233.730 103.320 103.950 6.03 1.071 

0.252 37.58:: 139.co 323.570 3.15 1.26 

0.441 

(0.006 

0.012 

Cl.018 

0.063 

0.088 

3.3 

O.CO6 

2.535 

0.240 C.227 

40.006 <0.006 

0.050 0.025 

9 cI6-a . "Cd ').CX 

0.076 0.063 

0.102 0.063 

4.030 2.583 

a.:42 14.238 

7 QC" J* "UL n 7K7 -I*-, 

0.380 

(0.006 

0.012 

0.332 

0.069 

0.078 

4.725 

7' a90 --.< 

n n,- u..Jl- 

0.057 0.006 

<O-O06 to.006 

O.OC6 (0.006 

3.C3E 3.010 

0.019 0.019 

0.008 0.007 

I.72 0.63 

112.80 151.,70 

424. !y z25 .?O 

TOTAL 536.5 612.5 529.5 505.7 548.3 590.2 

Female rats were intybated with 0.5 ml of 0.126% (>r/v) [14Cj Octopirox 
(630 pg, 23.831 x 10' dpm) in 50% aqueous polyethylene glycol ZGG. 



F.cpe?oir 6.2 Tissue ievels of [14C] Oc:ooiror after ora: intubation 

RAT 1 2 3 4 5 6 
TIME (h) 1 2 4 6 24 48 

-- 

TISSUE 

3ra:n 

Eyes 

Lungs 

Hean 

Liver 

Spleen 

Stomach 

Small 
intestines 

Large 
intestines 

Kidneys 

Adrenals 

Ovaries 

Fat xg -1 

Muscie xg-' 

Blood x;nl-1 

Carcass 

Vrine 

Faeces 

0.050 0.012 0.012 0.306 0.006 

( 2.006 co. 006 &3.005 40.006 (0.005 

0.069 0.050 0.044 0.019 0.006 

0.025 0.019 0.019 0.031 0.006 

3.040 2.942 2.120 2.785 0.353 

0.012 0.019 0.012 0.006 (0.006 

258.500 178.00 6.520 4.725 0.400 

228.00 278.210 65.360 18.150 3.00 

c.232 10.330 454.230 621.600 8.95 

0.321 0.350 0.164 

(0.006 (0.006 (0.006 

0.025 0.019 0.03: 

0.076 0.025 0.079 

O.iG7 Il.!?3 C.063 

0.133 0.173 0.090 

3.800 3.900 3.090 

1.450 7.310 17.325 

c.352 0.53 C 006 . 

0.100 0.057 0.006 

LO.006 (0.006 <0.006 

0.151 < 0.006 (0.006 

0.280 0.03s 0.019 

3 .C70 0.919 3.019 

0.063 0.008 0.007 

3.024 2.120 0.630 

20.00 39.20 36.040 

0.044 462.03 ;71).30 

to.006 

(0.005 

(0.006 

-(0.006 

0.180 

(0.006 

0.130 

0.542 

1.134 

TQTfiL isl5.90 482.00 549.'j 503.4 514.7 515.0 

r14,-1 c C,esultr zrc- SC zgivilents of L- -j s~ct2cir2x from individual animals. 

Fenale rats were in'ubazed with 0.5 ml of 0.126% (w/v) [14C] Octopirox 
(63O)Jg, 22.886 x lo6 dpm) in 50% aqueous polyethylene giycol 200. 



Apoendix 7.1 Tissue levels of Ci4C] Octopirox after topical aDDliCatiOn 

?k (h) 

w i 8 2 4 9 10 6 2c II 48 12 

TISSUE 

Brain 

Eyes 

Lungs 

Heart 

Liver 

Spleen 

Stomach 

Smail 
intestines 

Large 
intestines 

Kidneys 

* 
Adrenals 

Ovaries 

Fat xg -1 

Muscle xg-l 

Blocd xml-l 

, Patch 

Skin residue 

Urine 

Faeces 

1.18 0.060 0.060 0.080 

0.20 0.180 < 0.020 0.080 

0.080 G.380 3.060 0.38 
0.040 0.040 0.040 0.040 

3.400 3.600 3.00 3.800 

0.020 0.020 0.020 ( 0.020 

30.00 4.00 1.30 1.40 

20.00 23.40 46.00 38.00 

0.80 

0.360 

<0.020 

0.060 

0.180 

0.180 

0.150 

470.00 

2140.00 

(0.020 

N.D. 

1.80 _ 2.60 

0.400 

(0.020 

0.040 

0.120 

0.380 

0.180 

343.40 

1440.00 

-< 0.020 

N.D. 

0.440 0.540 0.280 0.760 

(il.020 <0.020 (0.020 (0.020 

0.040 0.040 a.020 0.020 

0.200 0.540 0.440 0.340 

0.120 0.140 0.140 0.040 

0.150 0.180 O:C6C 0.020 

358.00 348.20 420.20 563.00 

1412.00 1246.00 678.00 454.00 

6.60 7.40 122.00 89.40 

0.040 3.80 378.00 260.00* 

57.00 

0.020 (0.020 

0.10 0.020 

o.wa 0.020 

0.020 (0.020 

2.40 0.200 

0.020 (0.020 

0.160 1.60 

21.00 5.00 

55.20 14.40 

-,ew-“ 

Id.AL 2657.0 i&18.3 1824.0 l707.Z 1678.1 1389.0 

P.esul:s are ug eauivalents of C14c] Octmirax from individual anizzls. 

?I.C. - *ict determined. 

Female rats were treated with 0.2 rni of 1% (w/v) [14Cl Octopirox (ZOOO,ug, 
29.131 x lo6 dpm) over 10 cm2 clipped skin. 
dried and protected with an occlusive patch. 

The skin was not rinsed, but 

Grczss estimations of 14C were not done. 

y Inccmolete faecal output. 



Acoendix 7.2 Tissue leve!s of TI"C] OctoDirox after tooical ar~olicaticn 

XAT 7 a 9 30 i! -7 
TIME (h) 1 2 4 6 24 ii 

TISSUE 

Brain 

Eyes 

Lungs 

Heart 

Liver 

Spleen 

Stomach 

Small 
intestines 

Large 
intestines 

Kidneys 

Adrenals 

Ovaries 

Fat xg-l 

Muscle xg-l 

Blood xml-l 

Patch 

Skin residue 

Urine 

Faeces 

0.480 0.080 0.140 

0.6 (0.020 (0.020 

0.300 0.180 0.260 

0.060 0.380 o-c40 

4.320 7.660 6.220 

0.020 0.040 0.040 

2.320 0.440 1.760 

24.400 82.00 74.20 

0.080 <0.020 

0.060 0.200 

3.iBO 3.320 

O-C80 (0.020 

5.?00 1.300 

0.080 (0.020 

3.080 2.600 

60.50 15.00 

0.440 3.020 80.00 134.30 

0.760 0.400 0.980 0.280 

~c.020 c.020 '0.020 (0.020 

0.08 0.040 0.040 0.080 

0.240 0.060 0.300 0.500 

1.980 0.300 0.400 0.600 

0.250 0.410 0.380 0.460 

454.00 432,dO 440.00 489.06 

1357.00 1321.00 1280.00 1166.4 

0.02 0.360 15.60 21.40 

0.400' 0.020 5.00 15.60 

31.00 

(0.020 

0.020 

:0.020 

(0.320 

2.320 

<o.ozo 

0.140 

9.80 '1 

10.20 

0.060 0.140 

(0.020 < a.020 

0.020 0.020 

0.560 0.140 

0.160 0.060 

0.038 0.037 

667.00 414.00 '.‘, 

641.70 401.20 

72.60 141.00 

337.00 419.20" 

TOTAL 1847.7 i848.i 1005 .: 1898 .O 1769.5 i308.l 

Results are ug eouivalents of ['"Cl Octopircx from individual animals. 

Female -ats_+ere :r22t2d wit9 0.2 ml of 1: ,Iw/v) [14C> CIctccirox (2000Uq. 
Ld.lrr :: 70 -71 lC" zpm) over 10 cm: ci.ippecs sk:n. The si:in was ns xnsed, but 
dried and prctected with an occlusive patch. 

Carcase estimations of 14C were not done. 

* Incomplete faecal output. 



‘- 7 
/ 

Appc~\:lix 8 -. -.- TOSSUP levels of r.14C1 OctopiroA after topical application ----_--_____- -+---- -_- -- 

_ - . - .  -  - -_ I_- - -  - .  -  

1*11OlJP I II III IV V VI 

! ill!t! of 
Sdcriflce (h) 1 2 4 6 24 48 I 

I I ssu1: -_--- 

Ill CI~~ll xml -1 
I ivcr 
Kidneys 
Sma1 1 Int. 
large Int. 
Ilri ne 
fclec.es 
Skill R sidue 

10 Llll 2 

l).OlU -f 0.003 0.011 + 1).001 
0.27 T 0.05 0.12 TF 0.05. 
0.025 T 0.035 0.025 7 0.009 
2.23 -i: 0.61 3.20 r 0.94 

B 0.12 -t 0.16 
N.D. N.B. I, II 

45 + 1.2 4o.fi + 14 

0.009 + 0.001 
0.12 T 0.05 
0.016 -i: 0.02 
1.76 T 0.60 
1.88 + 0.55 

N.B. II 
42 + 5.4 - 

0.007 + 0.003 0.000 t 0.004 0.004 t 0.002 
0.08 7 0 O-O3 ; O*Ool B 
0.015 -F 0.01 0.011 t 0.001 
1.29 T 0.06 0.27 f 0.05 0.08’TO . 
2.42 T 0 0.74 -t 0.27 0.012 T 0 

N.b. 1.9 + 1.0 2.3 7 0.16 
8, 7.3 T 0.94 10.2 7 1.2 

28.6 f 5.4 20.7 T 1.4 13.6 + 0.28 - -- 

IJatc Ii lG.4 + 0.6 53 + 43 36 + 14.6 31.3 + 7.2 37.1 + 5.1 38.3 + 8.2 
I(insii~ys 1926 ‘7 4n 1935 T 37 1903 T 22 1OI)U T 10 1860 + 41 1927 r 18 - - _ - 

-.--- .-_--- -- 

lulal 1990 + 49 2032 + 1Y 1985 + 1.2 1952 + 3 1920 -+ 37 1992 + 8 - - .- 
-- - ---._. - __.----- .- 

I~C!'JII)~S are pug equlvalcnts of ['4C] Octopirox and are the mean of 2 female rats. 

II = Ildckgrolrr;d (50 dpll), 

N-0. - Not dcterml ned. 

l.acb rat was treated with 0.2 1111 of 1% (w/v) [14C:j Octopirox (2000 jig, 25.579 x IO6 dpm) over 10 cm2 clipped skin for 
!i mllI(ites before rinsing with tllstlllcd water. Tht! skin was dried and protectml with a non-occlusive ~~dtch. 


