




































19 

What is claimed is: 

1. A solid pharmaceutical composition comprising liothyronine (T3) and levothyroxine 

(T4) complexed with ion-exchange resin particles to form drug resin particles, wherein the 

composition comprises: 

a first plurality of immediate release drug-resin particles comprising T3 and T4; and  

a second plurality of drug-resin particles comprising T3 and T4 that are coated for 

modified release, wherein the resin is selected from an acidic cation exchange resin or a basic 

anion exchange resin, and wherein the coating is selected from at least one of cellulose 

acetate phthalate, cellulose acetate trimellitate, hydroxypropyl methylcellulose phthalate, 

polyvinyl acetate phthalate, carboxymethylethylcellulose, co-polymerized methacrylic 

acid/methacrylic acid methyl esters, co-polymerized methacrylic acid/ acrylic acid ethyl 

esters, or mixtures thereof, wherein the composition has an in vivo fasted serum profile with a 

first and second peak wherein the first peak occurs before 3 hours after ingestion of the 

composition and the second peak occurs after 3 hours after ingestion, wherein the T4 and T3 

in the first and second portions is from 0.04 to 3.0 weight percent. 

2. A method of making a solid pharmaceutical composition comprising:  

a first portion comprising liothyronine (T3) and levothyroxine (T4) thyroid hormones 

formulated for immediate release in an amount effective to treat hypothyroidism wherein the 

T3 and T4 in the first portion has a first peak that occurs before 3 hours after ingestion of the 

composition measured by an in vitro dissolution assay, and wherein the T4 and T3 is from 

0.04 to 3.0 weight percent; and 

a second portion comprising T3 and T4 thyroid hormones formulated for extended 

release with one or more pharmaceutically acceptable carriers or resins, and wherein the 

second portion results in an in vivo fasted serum profile with a second peak that peak occurs 3 

hours after ingestion as measured in the in vitro dissolution assay, and wherein the T4 and T3 

is from 0.04 to 3.0 weight percent, wherein the carrier or resin is selected from an acidic 

cation exchange resin or a basic anion exchange resin, and wherein a coating is selected from 

at least one of cellulose acetate phthalate, cellulose acetate trimellitate, hydroxypropyl 

methylcellulose phthalate, polyvinyl acetate phthalate, carboxymethylethylcellulose, co-

polymerized methacrylic acid/methacrylic acid methyl esters, co-polymerized methacrylic 

acid/ acrylic acid ethyl esters, or mixtures thereof.  
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3. The method of claim 2, wherein the T3 and T4 are selected from T4, T3, T4 or T3 N-

Methyl, T4 or T3 N-Ethyl, T4 or T3 N-Triphenyl, T4 or T3 N-Propyl, T4 or T3 N-Isopropyl, 

T4 or T3-N-Tertiary butyl, GC-1, DIPTA, Tetrac and Triac, and optionally the modified 

release thyroid hormone is T3. 

4. The method of claim 2, wherein the composition further comprises one or more 

pharmaceutically acceptable carriers, one or more additional biologically active substances, 

and wherein the composition is adapted for the treatment of hypothyroidism. 

5. The method of claim 2, wherein the T3 and T4 are bound to an ion exchange resin 

that prevents polymorphism in the crystalline structure of the bound hormone. 

6. The method of claim 2, further comprising binding the T3 and T4 to a resin by 

geometric dilution to aid in the ease of manufacturing and increase consistency in dosing. 

7. The method of claim 2, further comprising formulating the composition as a chewable 

composition, an orally disintegrating tablet, a sublingual tablet, a modified release orally 

disintegrating tablet, or a swallowed tablet. 

8. The method of claim 2, wherein the T4 and T3 are provided a ratio of T4:T3 is from 

1:1 to 20:1.  

9. The method of claim 2, wherein the T3 and T4 are bound to resin particles that are 

ion-exchange resin particles selected from at least one of an acidic cation exchange resin or a 

basic anion exchange resin, and the resin particles are optionally coated with a triggered-

release coating that is triggered by a pH change or a non-pH dependent controlled release 

coating. 

10. The method of claim 2, further comprising coating the composition with a coating 

selected at least one of cellulose acetate phthalate, cellulose acetate trimellitate, 

hydroxypropyl methylcellulose phthalate, polyvinyl acetate phthalate, 

carboxymethylethylcellulose, co-polymerized methacrylic acid/methacrylic acid methyl 

esters, co-polymerized methacrylic acid/ acrylic acid ethyl esters, or mixtures thereof. 

11. The method of claim 2, wherein the amount of the T3 and T4 is from 0.013 to 0.30 

mg equivalent of levothyroxine sodium per dose. 

12. The method of claim 2, wherein greater than 40%, 50%, 60%, 70%, or 80% of the T3 

and T4 in the first portion is released within the first 45 minutes after the product is 

introduced into an in vitro dissolution assay, wherein the conditions of the dissolution assay 
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are an initial dissolution medium of 0.1 N HCl, and after 2 hours, the medium is adjusted to a 

pH of about 6.8, and the dissolution assay is performed using a USP Apparatus 2. 

13. The method of claim 2, wherein the second portion of thyroid hormone provided for 

modified release comprises greater than 10% by weight. 

14. The method of claim 2, further comprising attaching the T3 and T4 or analogs thereof 

to ion-exchange resin particles to form drug-resin particles, wherein there is at least 30% or 

more weight gain in the drug-resin particles. 


