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BMI: Body Mass Index.

COA: Co-Activator.

COR: Co-Receptor.

DIT: 3,5-Diiodotyrosine.

Dax: Maximum medication at the time specified will be resolved.
FT,l: Free T, Index.

HPLC: High Performance Liquid Chromatography.
IVIVC: Invitro-Invivo Correlation.

LC-MS/MS: Liquid Chromatography Mass-Mass.
LDL: Low Density Lipoprotein.

MIT: 3-Monoiodotyrosine.

RIA: Radio Immiuno Assay.

rpm: rate per minute.

RT;: Reverse Triiodothyronine.

RT3Up: Resin Triiodothyronine Uptake.

RXR: Retinoid x Receptor.

To: Thyronine.

T,: di-iodothyronine.

Ta: 3,5,3'-Triiodo-L-thyronine

T4 3,3',5,5'-Tetraiodo-L-thyronine

Tso: The time of 50% of drug dissolve.

14



TBA: Thyroid Binding Albumin.
TBG: Thyroid Binding Globulin.
TBPA: Thyroid Binding Pre Albumin.
TR: Thyroid Receptor.

TRH: Thyrotropin Releasing Hormone.
TSH: Thyroid Stimulating Hormone.
Thy: Tyrosine.

USP: United State Pharmacopeia.
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«3,5-diiodophenoxy)-3, S-iodophenyl}L-alanine al ]
Triodo Thyronine - 3,5,3"Trilodowd-(4-hydroxyphenoxy)-L-pheny lanine, A *;:\ \ CitkNO,
O-{4-Hydroxyphenyl)3,S-diodo-L-tyrosine " U‘ (\ T 63097
Diiodothyronine  3,5,3-Diodow4+(4-hydroxyphienoxy)-L-phenylalanine, "
O-{{-Hydroxyphenyl)-3,5-diiodo-L-tyrosine \/ CISHISNO, 52508
0
e g i 00
WV CaHNo, %
OM
L
Dinoose 5 DiodoSF o Hyonyen oo v
acid, 3+(4-Hydroxyphenyl)-L-dlanine L1 (9HILINO3 - 2H20 469.01
Y OM
b
Monoiodotrosne - Monoodo-{S)-Anmino5-{hyonypeny oo 17 ”H’OH
acid, 3+ 4-Hydrosyphenyl -Lalanine ICHOHCHCHNH)COH 307,09
0
Tyrosine (8)-2-Amino-3-{4-tycroxyphenypropionicacid, /\/\)\CH
3-{4-HydroxyphenylML-alanin %‘lvf W {(HO)CEH4CHICHNH2)CO2H 181,19
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1. Tandem mass spectrometry or Mass/Mass
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1. Product ion scanning
2. Selected Reaction Monitoring(SRM)
3. Multiple Reaction Monitoring(MRM)
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1. Wash out time
1. Body Mass Index
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Abstract

Hypothyroidism is an important and common clinical problem that is caused due to the dificiency or
absence of thyroid hormones. Preferred treatment for this disease is replacing the hormone thyroxine.
Levothyroxine has a narrow therapeutic index, so 20-25% dose outside of therapeutic index, exposes
patients to harmful cardiovascular and metabolic risks.

Invitro tests consist of assay, content uniformity and dissolution profiles of batch numbers 601, 635, 665,
714, 720 made by the Iran-Hormone Co. and batch numbers 15 and 16 made by the Berlin Chimie Co
were performed by HPLC method. Quantitation and identification were performed for Six degredation
product of Levothyroxine in Levothyroxine Sodium tablets by HPLC and LC-MS/MS analysis method.
Clinical and paraclinical study using crossover design clinical trial on 40 patients included 16 males and
24 females with mean age 34.42 £+ 12.61 patients with hypothyroidism were studied. Time consumed by
each of the products of the two factories is considered to be 3 months and wash out time is considered to
be 42 days. Also clinical symptoms, thyroid function tests, BMI and the clinical efficacy and paraclinical
products were compared according to age and sex of patients in the two products.

In this study observed that assay and uniformity dosage form tests for all batch numbers of both factories
were acceptable. Tsqy for batch number 635 of Iran-Hormone was 3.71 £ 0.94 minutes and 15 of Berlin
Chimie was 7.87 + 2.50 minutes which showed a significant difference. D, for batch number 601 of
Iran-Hormone was 93.09 + 1.54% and batch number 665 was 105.13 * 4.23% which showed a significant
difference. Determination of six impurities resulting from the degredation of Levothyroxine showed that
in 635 and 714 series made by Iran-Hormone Co, Triiodotyronine and Tyrosine levels are significantly
high. Results from qualitative study of impurities by LC-MS/MS method, confirms the results of some
impurities by HPLC method. Clinical symptom, thyroid function tests and BMI acceptable levels are
significantly improved by Berlin Chimie preparation. This clinical study observed young patients and
men respond better to treatment with both products which are studied.

This study suggests the Berlin Chimie products due to the amount of active material, active material
uniformity, stability and appropriate dissolution and a more pleasant clinical and paraclinical
effectiveness.

Keywords: Levothyroxine, LC-MS/MS, HPLC, Invitro parameters.
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