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inner pinna skin discs using an in vitro Franz cell model. The error bars 
represent 95% confidence intervals. p<0.001  
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Figure 3: Individual cumulative methimazole (MMI) concentrations in six 
pairs of cat ears (three males and three females) after the application of 10 
mg MMI in Pluronic® lecithin gel (PLO) to the left ear, or 10 mg MMI in a 
lipophilic vehicle using an in vitro Franz cell model.   
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Figure 4: Cumulative methimazole (MMI) concentration after the 
application of 10 mg of MMI in Pluronic® lecithin gel (PLO) to the left 
inner pinna skin, or MMI in a lipophilic vehicle to right inner pinna skin 
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discs of two older intact male cats and four young cats using an in vitro 
Franz cell model. The error bars represent 95% confidence intervals. 

Chapter 6  

Figure 1: Cumulative methimazole (MMI) with vertical error bars 
representing 95% confidence intervals in six cats after application of 10 mg 
of methimazole to skin of the ear, neck, groin or thorax over 36 hours. Each 
data point represents the geometric mean of two replicates from six cats. 
The cumulative amount of methimazole per μg/mL is on the y axis. There 
was a significant difference (p<0.001) of region.  
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Figure 2: Mean methimazole absorption (flux) (MMI) with vertical error 
bars representing 95% confidence intervals in six cats after application of 10 
mg of methimazole to skin of the ear, neck, groin or thorax using a 
concentrations over 36 hours. Each data point represents the geometric 
mean of two replicates from six cats. There was a significant difference 
(p<0.001) of region.
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Figure 3: Haematoxylin and eosin (H&E) (1000x) stained images of the 
groin (A), neck (B), thorax (C) and left ear inner epidermis (D) of cats in the 
study on the effect of region on the absorption of transdermal methimazole. 
The stratum corneum layer (SC) and epidermal (E) layers are labelled in B. 
A significant difference in region was found for the epidermis (p<0.001). 
The epidermis was thinner for the groin compared to the ear (p=0.001) and 
the ear and thorax (p=0.006). There was no difference in skin region for the 
thickness of the stratum corneum (p=0.601).

249 

Chapter 7  

Figure 1: Two chambered Franz type diffusion cell used in the study on 
percutaneous absorption of methimazole in the cat. The skin is clamped 
between the upper donor compartment and lower receptor compartment. 
The receptor compartment solution simulates the physical conditions 
surrounding the subcutaneous tissues. All cells were mounted in a diffusion 
apparatus, and placed in a water bath set to maintain the temperature of the 
skin in the diffusion cell at approximately 32°C. The receptor compartment 
solution is magnetically stirred. Samples of the receptor solution are 
removed via the sampling port at set time points, with equal volumes of 
fresh solution being replaced into the port. 
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Figure 2: In an in vitro study showing that methimazole can cross from the 
inner to outer pinna of cats, one cat had a neuter tattoo that penetrated the 
cartilage. After application of 10 mg of methimazole to the inner pinna and 
the whole ear placed in an in vitro Franz cell for 30 h, the right ear of this 
cat had 3.3 mg of methimazole in the cartilage, the highest of all the cats in 
the study.  
A = Cartilage, B= inner ear. 
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Figure 3: The mean amount (mg/g) of methimazole recovered from six cat 
whole ear samples (11 ears) after application of 10 mg of methimazole in a 
lipophilic vehicle to the inner pinna and the whole ear placed in an in vitro 
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Franz cell for 30 h, stratified by site (the right ear of one cat was excluded 
due to abnormally high concentrations of methimazole). The y-axis shows 
the amount of methimazole (mg/g), the standard deviation is shown with 
bars. After adjusting for the effect of ear (left or right), no significant 
difference was found in methimazole concentration between the different 
sites of the ear (inner ear, cartilage, outer ear) (p=0.47). A difference was 
found between the total methimazole concentration between the left and 
right ear *p < 0.001). 

Appendix A  

Figure 1: The round biopsy punch and mallet (A) used to cut a circular 
section measuring 2 cm2 from each ear, as shown for the whole ear studies 
in Chapter 7 (B).  
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Figure 2: Cumulative methimazole (MMI) concentration using an in vitro 
Franz cell model, after the application of 10 mg of MMI in a lipophilic 
vehicle to the right inner pinna skin of six cats(■) (Chapter 5) or six pairs 
of inner pinnal skin discs (●) (Chapter 6) and the data from both Chapter 
5 and 6 combined (▲). Data shown as mean and the error bars represent 
standard deviation. There was no difference between the two studies (p = 
0.88).  
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Figure 3: Cumulative methimazole (MMI) concentration using an in vitro 
Franz cell model, after the application of 10 mg of MMI in a lipophilic 
vehicle to the right inner pinna skin of six cats (■) (Chapter 5) or six pairs 
of inner pinnal skin discs (●) (Chapter 6). Data shown as geometric mean 
and the error bars represent 95% confidence intervals. There was no 
difference between the two studies (p = 0.81).  
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Figure 4: Cumulative methimazole (MMI) concentration using an in vitro 
Franz cell model, after the application of 10 mg of MMI in a lipophilic 
vehicle to the inner pinna skin of four male cats (●) and eight female cats 
(■). No difference was found between the two sexes (p = 0.94). Data shown 
as mean and the error bars represent standard deviation. 
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Figure 5: Cumulative methimazole (MMI) concentration using an in vitro 
Franz cell model, after the application of 10 mg of MMI in a lipophilic 
vehicle to the inner pinna skin of four male cats (●) and eight female cats 
(■). No difference was found between the two sexes (p = 0.76). Data shown 
as geometric mean and the error bars represent 95% confidence intervals. 
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Appendix B  

Figure 1: Haematoxylin and eosin (H&E) stain of cat pinna (40 x 
magnification). A = the outer pinna, B = the inner pinna, C = the cartilage of 
the ear and D = the dermis. To measure thickness of the epidermis, dermis, 
cartilage and stratum corneum, three areas were measured and then 
averaged. 
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Figure 2: Haematoxylin and eosin (H&E) stain of cat neck skin (40x). To 
measure each skin region,three regions were measured in microns (μm) and 
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averaged. (Monteiro-Riviere et al. 1990). An example of three measured 
regions of stratum corneum (cornified, non viable epidermis) (SC 1–3) and 
viable epidermis (E 1–3), are shown in this figure. 

Figure 3: Haematoxylin and eosin (H&E) stain of cat inner pinna skin 
(100x). To measure each skin region, three regions were measured in 
microns (μm) and averaged. (Monteiro-Riviere et al. 1990). An example of 
three measured regions of stratum corneum (cornified, non-viable 
epidermis) (SC 1–3) and viable epidermis (E 1–3), are shown in this figure.  
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Figure 4: Haematoxylin and eosin (H&E) stain the inner pinnae of cats. 
Considerable variation was seen between 18 cats where H&E stain was 
performed on the inner pinnae. (A) and (B) show the inner pinna of the left 
ear of cat 9 (A = 100x) (B = 1000x) in the study and (C) and (D) the inner 
pinna of the right ear of cat 12 (C = 100x, D = 1000x) demonstrating that 
cat 12 had a thinner epidermis compared to cat 9 and a very thin stratum 
corneum (indicated by the arrow). 
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Appendix C  

Figure 1: Examples of checking the linearity by running 6 different 
concentrations of methimazole (1.25–40 ng/mL) in mobile phase and in 
serum from cats. 
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Figure 2: To determine the specificity of the HPLC, blank plasma from  
3 different cats was analysed to check that no other peaks eluted at the same 
time as methimazole. No interfering peaks were detected in blank samples 
(a). A methimazole peak is usually seen between 7 to 8 minutes (b). 

342 

 

  




