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Linear ordinary differential equations used to describe spectinamide concentrations in the different 

components of the developed minimalistic physiologically-based pharmacokinetic model: 

 

Venous blood compartment  

𝑉𝑉𝑒𝑛𝑜𝑢𝑠 𝐵𝑙𝑜𝑜𝑑 ×
𝑑

𝑑𝑡
𝐶𝑉𝑒𝑛𝑜𝑢𝑠 𝐵𝑙𝑜𝑜𝑑

= 𝑄𝐿𝑖𝑣𝑒𝑟 × 𝐶𝑏𝐿𝑖𝑣𝑒𝑟 + 𝑄𝐾𝑖𝑑𝑛𝑒𝑦 × 𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦 + 𝑄𝑂𝑡ℎ𝑒𝑟 × 𝐶𝑏𝑂𝑡ℎ𝑒𝑟 − 𝑄𝐿𝑢𝑛𝑔 × 𝐶𝑏𝐿𝑢𝑛𝑔 
(S1) 

Venous plasma  

𝐶𝑉𝑒𝑛𝑜𝑢𝑠 𝑃𝑙𝑎𝑠𝑚𝑎 =
𝐶𝑉𝑒𝑛𝑜𝑢𝑠 𝐵𝑙𝑜𝑜𝑑

𝑘(𝑏/𝑝)
 (S2) 

 

Lung compartment 
 

Lung rapid equilibrium sub-compartment  

(𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) ×

𝑑

𝑑𝑡
𝐶𝑏𝐿𝑢𝑛𝑔

= 𝑄𝐿𝑢𝑛𝑔 × (𝐶
𝑉𝑒𝑛𝑜𝑢𝑠 𝐵𝑙𝑜𝑜𝑑 − 𝐶𝑏𝐿𝑢𝑛𝑔) − 𝐾𝐼→𝐶

𝐿𝑢𝑛𝑔
× 𝑓𝑢 × 𝐶𝑏𝐿𝑢𝑛𝑔

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) + 𝐾𝐶→𝐼

𝐿𝑢𝑛𝑔
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔  

(S3) 

Lung cellular sub-compartment  

𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

×
𝑑

𝑑𝑡
𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

= 𝐾𝐼→𝐶
𝐿𝑢𝑛𝑔

× 𝑓𝑢 × 𝐶𝑏𝐿𝑢𝑛𝑔 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) − 𝐾𝐶→𝐼

𝐿𝑢𝑛𝑔
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔  
(S4) 

Lung tissue  

𝐶𝐿𝑢𝑛𝑔 =

(𝐶𝑏𝐿𝑢𝑛𝑔 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) + 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
)

𝑉𝐿𝑢𝑛𝑔
 

(S5) 

 

Arterial blood compartment 
 

𝑉𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑 ×
𝑑

𝑑𝑡
𝐶𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑 = 𝑄𝐿𝑢𝑛𝑔 × (𝐶𝑏𝐿𝑢𝑛𝑔 − 𝐶𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑) (S6) 
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Spleen compartment  

Spleen rapid equilibrium sub-compartment  

(𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑆𝑝𝑙𝑒𝑒𝑛

𝑘(𝑏/𝑝)
)) ×

𝑑

𝑑𝑡
𝐶𝑏𝑆𝑝𝑙𝑒𝑒𝑛

= 𝑄𝑆𝑝𝑙𝑒𝑒𝑛 × (𝐶
𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑 − 𝐶𝑏𝑆𝑝𝑙𝑒𝑒𝑛) − 𝐾𝐼→𝐶

𝑆𝑝𝑙𝑒𝑒𝑛
× 𝑓𝑢 × 𝐶𝑏𝑆𝑝𝑙𝑒𝑒𝑛

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑆𝑝𝑙𝑒𝑒𝑛

𝑘(𝑏/𝑝)
)) + 𝐾𝐶→𝐼

𝑆𝑝𝑙𝑒𝑒𝑛
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑆𝑝𝑙𝑒𝑒𝑛
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑆𝑝𝑙𝑒𝑒𝑛  

(S7) 

Spleen cellular sub-compartment  

𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛

×
𝑑

𝑑𝑡
𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛

= 𝐾𝐼→𝐶
𝑆𝑝𝑙𝑒𝑒𝑛

× 𝑓𝑢 × 𝐶𝑏𝑆𝑝𝑙𝑒𝑒𝑛 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑆𝑝𝑙𝑒𝑒𝑛

𝑘(𝑏/𝑝)
)) − 𝐾𝐶→𝐼

𝑆𝑝𝑙𝑒𝑒𝑛
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑆𝑝𝑙𝑒𝑒𝑛

× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛  

(S8) 

Spleen tissue  

𝐶𝑆𝑝𝑙𝑒𝑒𝑛 =

(𝐶𝑏𝑆𝑝𝑙𝑒𝑒𝑛 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑆𝑝𝑙𝑒𝑒𝑛

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑆𝑝𝑙𝑒𝑒𝑛

𝑘(𝑏/𝑝)
)) + 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑆𝑝𝑙𝑒𝑒𝑛
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑆𝑝𝑙𝑒𝑒𝑛
)

𝑉𝑆𝑝𝑙𝑒𝑒𝑛
 

(S9) 

 

Liver compartment 
 

Liver rapid equilibrium sub-compartment  

(𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 + (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑖𝑣𝑒𝑟

𝑘(𝑏/𝑝)
)) ×

𝑑

𝑑𝑡
𝐶𝑏𝐿𝑖𝑣𝑒𝑟

= 𝑄𝐿𝑖𝑣𝑒𝑟 × (𝐶
𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑 − 𝐶𝑏𝐿𝑖𝑣𝑒𝑟) + 𝑄𝑆𝑝𝑙𝑒𝑒𝑛 × 𝐶𝑏

𝑆𝑝𝑙𝑒𝑒𝑛 − 𝐾𝐼→𝐶
𝐿𝑖𝑣𝑒𝑟 × 𝑓𝑢 × 𝐶𝑏𝐿𝑖𝑣𝑒𝑟

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 + (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑖𝑣𝑒𝑟

𝑘(𝑏/𝑝)
)) + 𝐾𝐶→𝐼

𝐿𝑖𝑣𝑒𝑟 × 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 × 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑖𝑣𝑒𝑟  

(S10) 

Liver cellular sub-compartment  

𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 ×

𝑑

𝑑𝑡
𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟

= 𝐾𝐼→𝐶
𝐿𝑖𝑣𝑒𝑟 × 𝑓𝑢 × 𝐶𝑏𝐿𝑖𝑣𝑒𝑟 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟

𝐿𝑖𝑣𝑒𝑟 + (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑖𝑣𝑒𝑟

𝑘(𝑏/𝑝)
)) − 𝐾𝐶→𝐼

𝐿𝑖𝑣𝑒𝑟 × 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 × 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑖𝑣𝑒𝑟  
(S11) 



4 
 

Liver tissue  

𝐶𝐿𝑖𝑣𝑒𝑟 =

(𝐶𝑏𝐿𝑖𝑣𝑒𝑟 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 + (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑖𝑣𝑒𝑟

𝑘(𝑏/𝑝)
)) + 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑖𝑣𝑒𝑟 × 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑖𝑣𝑒𝑟 )

𝑉𝐿𝑖𝑣𝑒𝑟
 

(S12) 

 

Kidney compartment 
 

Kidney rapid equilibrium sub-compartment  

(𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐾𝑖𝑑𝑛𝑒𝑦

𝑘(𝑏/𝑝)
)) ×

𝑑

𝑑𝑡
𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦

= 𝑄𝐾𝑖𝑑𝑛𝑒𝑦 × (𝐶
𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑 − 𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦) − 𝐾𝐼→𝐶

𝐾𝑖𝑑𝑛𝑒𝑦
× 𝑓𝑢 × 𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐾𝑖𝑑𝑛𝑒𝑦

𝑘(𝑏/𝑝)
)) − 𝐺𝐹𝑅 × 𝑓𝑢 × 𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦 + 𝐾𝐶→𝐼

𝐾𝑖𝑑𝑛𝑒𝑦
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐾𝑖𝑑𝑛𝑒𝑦
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐾𝑖𝑑𝑛𝑒𝑦  

(S13) 

Kidney cellular sub-compartment  

𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦

×
𝑑

𝑑𝑡
𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦

= 𝐾𝐼→𝐶
𝐾𝑖𝑑𝑛𝑒𝑦

× 𝑓𝑢 × 𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐾𝑖𝑑𝑛𝑒𝑦

𝑘(𝑏/𝑝)
)) − 𝐾𝐶→𝐼

𝐾𝑖𝑑𝑛𝑒𝑦
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐾𝑖𝑑𝑛𝑒𝑦

× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦  

(S14) 

Kidney tissue  

𝐶𝐾𝑖𝑑𝑛𝑒𝑦 = (

 
 
𝐶𝑏𝐾𝑖𝑑𝑛𝑒𝑦 ×

(

 
 
𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐾𝑖𝑑𝑛𝑒𝑦

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐾𝑖𝑑𝑛𝑒𝑦

𝑘 (
𝑏
𝑝
)

)

)

 
 
+ 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐾𝑖𝑑𝑛𝑒𝑦
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐾𝑖𝑑𝑛𝑒𝑦

)

 
 

𝑉𝐾𝑖𝑑𝑛𝑒𝑦
 

(S15) 

 

Other tissue compartment 
 

Other tissue rapid equilibrium sub-compartment  

(𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 + (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑂𝑡ℎ𝑒𝑟

𝑘(𝑏/𝑝)
)) ×

𝑑

𝑑𝑡
𝐶𝑏𝑂𝑡ℎ𝑒𝑟

= 𝑄𝑂𝑡ℎ𝑒𝑟 × (𝐶
𝐴𝑟𝑡𝑒𝑟𝑖𝑎𝑙 𝐵𝑙𝑜𝑜𝑑 − 𝐶𝑏𝑂𝑡ℎ𝑒𝑟) − 𝐾𝐼→𝐶

𝑂𝑡ℎ𝑒𝑟 × 𝑓𝑢 × 𝐶𝑏𝑂𝑡ℎ𝑒𝑟

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 + (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑂𝑡ℎ𝑒𝑟

𝑘(𝑏/𝑝)
)) + 𝐾𝐶→𝐼

𝑂𝑡ℎ𝑒𝑟 × 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 × 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑂𝑡ℎ𝑒𝑟  

(S16) 
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Other tissue cellular sub-compartment  

𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 ×

𝑑

𝑑𝑡
𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟

= 𝐾𝐼→𝐶
𝑂𝑡ℎ𝑒𝑟 × 𝑓𝑢 × 𝐶𝑏𝑂𝑡ℎ𝑒𝑟 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟

𝑂𝑡ℎ𝑒𝑟 + (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑂𝑡ℎ𝑒𝑟

𝑘(𝑏/𝑝)
)) − 𝐾𝐶→𝐼

𝑂𝑡ℎ𝑒𝑟 × 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 × 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑂𝑡ℎ𝑒𝑟  
(S17) 

Other tissue  

𝐶𝑂𝑡ℎ𝑒𝑟 =

(𝐶𝑏𝑂𝑡ℎ𝑒𝑟 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 + (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝑂𝑡ℎ𝑒𝑟

𝑘(𝑏/𝑝)
)) + 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝑂𝑡ℎ𝑒𝑟 × 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝑂𝑡ℎ𝑒𝑟 )

𝑉𝑂𝑡ℎ𝑒𝑟
 

(S18) 

 

Subcutaneous Dosing 
 

𝑉𝐷𝑒𝑝𝑜𝑡
𝑆𝑢𝑏𝑐𝑢𝑡𝑎𝑛𝑒𝑜𝑢𝑠 = 50 µ𝐿 (S19) 

𝐶𝐷𝑒𝑝𝑜𝑡
𝑆𝑢𝑏𝑐𝑢𝑡𝑎𝑛𝑒𝑜𝑢𝑠 =

𝐹 × 𝐷𝑜𝑠𝑒

𝑉𝐷𝑒𝑝𝑜𝑡
𝑆𝑢𝑏𝑐𝑢𝑡𝑎𝑛𝑒𝑜𝑢𝑠  (S20) 

𝑉𝐷𝑒𝑝𝑜𝑡
𝑆𝑢𝑏𝑐𝑢𝑡𝑎𝑛𝑒𝑜𝑢𝑠 ×

𝑑

𝑑𝑡
𝐶𝐷𝑒𝑝𝑜𝑡
𝑆𝑢𝑏𝑐𝑢𝑡𝑎𝑛𝑒𝑜𝑢𝑠 = −𝐾𝑎 × 𝐶𝐷𝑒𝑝𝑜𝑡

𝑆𝑢𝑏𝑐𝑢𝑡𝑎𝑛𝑒𝑜𝑢𝑠  (S21) 

 

Intra-Pulmonary Aerosol (IPA) Dosing  
 

Dosing depot  

𝑉𝐷𝑒𝑝𝑜𝑡
𝐼𝑃𝐴 ×

𝑑

𝑑𝑡
𝐶𝐷𝑒𝑝𝑜𝑡
𝐼𝑃𝐴 = −𝐾𝑎 × 𝐶𝐷𝑒𝑝𝑜𝑡

𝐼𝑃𝐴  (S22) 

ELF sub-compartment  

𝑉𝐸𝐿𝐹 ×
𝑑

𝑑𝑡
𝐶𝐸𝐿𝐹 = 𝐾𝑎 × 𝐶𝐷𝑒𝑝𝑜𝑡

𝐼𝑃𝐴 × 𝑉𝐷𝑒𝑝𝑜𝑡
𝐼𝑃𝐴 − 𝐾𝐸𝐿𝐹→𝐶 × 𝑓𝑢

𝐸𝐿𝐹 × 𝐶𝐸𝐿𝐹 × 𝑉𝐸𝐿𝐹 + 𝐾𝐶→𝐼
𝐿𝑢𝑛𝑔

× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

− 𝐾𝐸𝐿𝐹→𝐵 × 𝑓𝑢
𝐸𝐿𝐹 × 𝐶𝐸𝐿𝐹 × 𝑉𝐸𝐿𝐹 + 𝐾𝐸𝐿𝐹→𝐵 × 𝑓𝑢 × 𝐶𝑏

𝐿𝑢𝑛𝑔

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) 

(S23) 

Modified lung cellular sub-compartment  

𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

×
𝑑

𝑑𝑡
𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

= 𝐾𝐼→𝐶
𝐿𝑢𝑛𝑔

× 𝑓𝑢 × 𝐶𝑏𝐿𝑢𝑛𝑔 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) − 𝐾𝐶→𝐼

𝐿𝑢𝑛𝑔
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔

+ 𝐾𝐸𝐿𝐹→𝐶 × 𝑓𝑢
𝐸𝐿𝐹 × 𝐶𝐸𝐿𝐹 × 𝑉𝐸𝐿𝐹 

(S24) 
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Modified lung rapid equilibrium sub-compartment  

(𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) ×

𝑑

𝑑𝑡
𝐶𝑏𝐿𝑢𝑛𝑔

= 𝑄𝐿𝑢𝑛𝑔 × (𝐶
𝑉𝑒𝑛𝑜𝑢𝑠 𝐵𝑙𝑜𝑜𝑑 − 𝐶𝑏𝐿𝑢𝑛𝑔) − 𝐾𝐼→𝐶

𝐿𝑢𝑛𝑔
× 𝑓𝑢 × 𝐶𝑏𝐿𝑢𝑛𝑔

× (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) + 𝐾𝐶→𝐼

𝐿𝑢𝑛𝑔
× 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
+ 𝐾𝐸𝐿𝐹→𝐵 × 𝑓𝑢

𝐸𝐿𝐹 × 𝐶𝐸𝐿𝐹

× 𝑉𝐸𝐿𝐹 − 𝐾𝐸𝐿𝐹→𝐵 × 𝑓𝑢 × 𝐶𝑏
𝐿𝑢𝑛𝑔 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
+ (

𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) 

(S25) 

Modified lung tissue  

𝐶𝐿𝑢𝑛𝑔 =

(𝐶𝑏𝐿𝑢𝑛𝑔 × (𝑉𝑉𝑎𝑠𝑐𝑢𝑙𝑎𝑟
𝐿𝑢𝑛𝑔

+ (
𝑉𝐼𝑛𝑡𝑒𝑟𝑠𝑡𝑖𝑡𝑖𝑎𝑙
𝐿𝑢𝑛𝑔

𝑘(𝑏/𝑝)
)) + 𝐶𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
× 𝑉𝐶𝑒𝑙𝑙𝑢𝑙𝑎𝑟

𝐿𝑢𝑛𝑔
+ 𝐶𝐸𝐿𝐹 × 𝑉𝐸𝐿𝐹)

𝑉𝐿𝑢𝑛𝑔
 

(S26) 
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Table S1. Model input parameters for the model development of spectinamide 1599 

within the Simcyp simulator. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MW represents molecular weight (g/mol); Log PO:W represents lipophilicity; pKa 

represents acid dissociation constant; k(b/p) represents blood to plasma ratio; and fuPlasma 

represents fraction unbound in plasma; CLR is renal clearance; Peff is effective 

permeability, ISF is interstitial fluid, OC is outer caseum; IC is inner caseum. 

 

 

Parameters Values 

MW (g/mol) 486.95 

Log PO:W -2.52 

pKa 8.69, 6.95 

fuPlasma 0.436 

k(b/p) 0.693 

CLR (L/h) 3.27 

Peff (10-4 cm/s) 

 Mass to ISF 

 Blood to ISF 

 Rim-mass to ISF 

 OC to ISF 

 IC to OC 

13.89 


