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			Abstract 

			In this review article, we will introduce all reported methods that have been developed for determination of triamcinolone acetonide and benzyl alcohol in their pure form, combined form with other drugs, combined form with degradation products, and in biological samples. We also will shed the light on the most important combination of our cited drugs.  
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			Metods for Analysis of Triamcinolone

			Chromatographic methods:

			HPLC methods:

			
					Spectrofluorimetric methods: The methodology depends on the fluorescence of creation of triamcinolone acetonide oxidized by concentrated sulfuric corrosive. The impact of H2SO4, β-cyclodextrin (β-CD), dissolvable and cetyltrimethylammonium bromide (CTMAB) were talked about. 

Furthermore, two diagnostic frameworks were set up. One is CTMAB framework, the straight range is 0-4.6×10-6 mol/L, and as far as possible is 3.59×10−8 mol/L (Table 1-3). The other is β-CD and ethanol framework, the straight range is 0–2.3×10−6 mol/L and as far as possible is 1.91×10−8 mol/L. The selectivity of examination, the investigative figures of improvement, and the exactness of the technique are exhibited with the assurance of triamcinolone acetonide in pharmaceutical arrangements [18].

					Luminescence methods: A rapid lateral flow immunochromatographic measure (ICA) was created for the quantitative identification of TAM utilizing a test dependent on up conversion radiance nanoparticles. Lanthanide-doped up conversion nanoparticles (UCNPs) were incorporated in a 

framework involving water and ethylene glycol, and a silicon dioxide layer was secured at the carboxyl site. A coupling site assurance procedure was utilized to diminish the foundation sign of UCNPs-ICA. Utilizing dexamethasone subsidiary as a covering antigen, the ideal UCNPs-ICA displays great unique straight location for TAM in the range 1.0-100 ng mL-1 with a middle inhibitory grouping of 9.8 ng mL-1. As far as possible for TAM in a corrective example are 20 μg kg-1. The pretreatment samples need dilution with water, suggesting the assay can quantitate TAM on-site using a portable upconversion luminescence reader with a cumulative analysis time of only 10 min. [19] (Table 4-6).Methods for Analysis of Benzyl Alcohol
Chromatographic methods:
HPLC methods:
Conclusion
This literature review represents an up to date survey about all reported methods that have been developed for determination of triamcinolone acetonide and benzyl alcohol in their pure form, combined form with other drugs, combined form with degradation products, and in biological samples such as liquid chromatography, spectrophotometry, spectroflourimetry, etc.
Table 1: Thin Layer Chromatographic methods.
	Stationary Phase
	Mobile Phase
	Detection
	Specification
	REF

	Altima C18 HP column (250 × 4.6 mm2, with 5 μm particles)
	acetonitrile and water buffered at pH 7 using 10 mM phosphate buffer
	241 nm
	Development and validation of a stability-indicating HPLC-UV method for the determination of triamcinolone acetonide and its degradation products in an ointment formulation.
	[1]

	Thermo Hypersil BDS C8 column (4.6 × 150 mm, 5 μm particle size)
	0.2% w/v phosphoric acid (adjusted to pH 3.0 using ammonia solution) and methanol
	225 nm
	A validated stability-indicating HPLC-DAD method for simultaneous determination of econazole nitrate, triamcinolone acetonide, benzoic acid and butylated hydroxyanisole in cream dosage form.
	[2]

	C18 Column (250×4.6 mm)
	Methanol and water with a ratio of 65:35 v/v
	254 nm
	Enhancement spectra resolution for spectrophotometric simultaneous determination of triamcinolone, neomycin, and nystatin based on continuous wavelet transform and first derivative transform in commercial ointment formulation.
	[3]

	Mediterranea C18 (150mm x 4.6mm, 5μm) column
	Methanol: 50 mM potassium dihydrogen phosphate buffer (pH 2.60±1), (70:30, v/v)
	230 nm
	RP-HPLC-UV Detection Method for the Simultaneous Determinat ion of Econazole Nitrate, Triamcinolone Acetonide and Benzoic Acid in Ternary Mixture.
	[4]

	Column of Diamonsil C18
	Methanol-0.1%Phosphoric acid solution (87:13, V/V)
	254 nm
	Simultaneous determination of triamcinolone acetonide acetate and tretinoin in dimensional ointment by HPLC
	[5]

	C18 Column
	Acetonitrile-methanol-0.05 M potassium dihydrogen phosphate mobile phase, pH 3.0 (25.0 + 15.0 + 60.0, v/v/v)
	225 nm
	Resolution and Quantitation of Triamcinolone Acetonide and Its Coformulated Drug in the Presence of Its Impurities and Degradation Products by HPTLC and HPLC.
	[6]

	ORBAX SB-C18 column (250 mm × 4. 6 mm, 5μm)
	Methanol and phosphate buffer
	240 nm
	Simultaneous Determination of Triamcinolone Acetonide Acetate and Chloramphenicol in Chloramphenicol and Triamcinolone Acetonide Acetate Cream by HPLC-DAD
	[7]

	C18 Column
	Mixture of 0.5% triethylamine (TEA) (pH 3.48) and acetonitrile at a flow rate of 1 mL / min as mobile phase at 50:50 v / v
	equation
	Development and Validation of a New RP-HPLC Method for the Analysis of Triamcinolone in Human Plasma/Triamsinolon’un Insan Plazmasinda Analizi Icin Yeni Bir TF-YPSK Yonteminin Gelistirilmesi ve Validasyonu
	[8]

	Reverse phase Agilent Zorbax C18 column (150 × 4.6 mm i.d., 5 μm particle size)
	Mixture of 60% water and 40% acetonitrile
	236 nm
	In situ forming phase-inversion implants for sustained ocular delivery of triamcinolone acetonide.
	[9]

	MediterraneaTM Sea C18 (4.6 x 150 mm)
	Methanole: 50 mM potassium dihydrogen phosphate buffer (pH 2.6±0.1) (70:30, v/v)
	230 nm
	Development and Validation of Analytical Methods for the Determination of Some Dermatological Drugs
	[10]

	Column: C8 (250 mm × 4.6mm,5μm)
	0.094% anhydrous sodium hexanesulfonate solution (purified water-acetonitrile-isopropyl alcohol) as mobile phase A, with 0.094% sodium hexanesulfonate solution (purified water-methanol) as mobile phase B
	227 nm
	Evaluation of Percutaneous Absorption of Triamcinolone Acetonide Acetate and Econazole Nitrate Cream in vitro
	[11]

	Phenomenex C8 column (Spherisorb 250 × 4.60 mm, 5 μm)
	Methanol and water (52.5:47.5%v/v)
	254 nm
	Clear, Aqueous Topical Drop of Triamcinolone Acetonide
	[12]


Table 2: U.V spectrophotometric methods.
	Stationary Phase
	Mobile Phase
	Detection
	Specification
	REF

	Silica gel 60F254 aluminum plate
	Ethyl acetate–tetrahydrofuran–ammonia mobile phase (10.0 + 7.0 + 0.1, v/v/v)
	225 nm
	Resolution and Quantitation of Triamcinolone Acetonide and Its Coformulated Drug in the Presence of Its Impurities and Degradation Products by HPTLC and HPLC.
	[6]

	Silica gel 60 F254
	Methanol-25ml
	238 nm
	Simultaneous determination of Terbinafine HCl and Triamcinolone acetonide by UV derivative spectrophotometry and spectrodensitometry
	[13]

	Silica gel 60F-254
	n-hexane-methanol-diethylamine (80: 40: 5, v/v/v)
	Visualization of spots
	Quantitative Thin-Layer Chromatographic Method for Determination of Amantadine Hydrochloride
	[14]

	Silica gel
	Isonicotinic acid hydrazide dissolved in 1 cm3 hydrochloric acid and complete till 100 cm3 with methanol
	254 nm
	Determination of triamcinolone, triamcinolone acetonide and fluocinonide in dosage forms.
	[15]


Table 3: HPLC methods.
	Method of Determination
	Detection
		Specification
		REF

	Simultaneous equation
	224 nm
		Enhancement spectra resolution for spectrophotometric simultaneous determination of triamcinolone, neomycin, and nystatin based on continuous wavelet transform and first derivative transform in commercial ointment formulation
	[3]

	Derivative method
	274 nm
		Determination of Triamcinolone Acetonide in Ointment by UV Derivative Spectrophotometry and High-Performance Liquid Chromatography
	[16]

	quantitative analysis of TAM
	242 nm
		Validation of quantitative analysis method for triamcinolone in ternary complexes by UV-Vis spectrophotometry
	[17]

	Based on first derivative spectrophotometric technique
	297 and 274 nm
	Simultaneous determination of terbinafine HCL and triamcinolone acetonide by UV derivative spectrophotometry and spectrodensitometry
	[13]


Table 4: Thin Layer Chromatographic methods.
	Stationary Phase
	Mobile Phase
	Detection
	Specification
	REF

	Apex ODS-2, C18 column (120 mm × 4.6 mm i.d., 5 mm)
	0.07 mol L–1 sodium dodecyl sulphate and 10% 1-propanol and 0.3% triethylamine in 0.02 mol L–1 phosphoric acid
	254 nm
	Determination of benzaldehyde traces in benzyl alcohol by liquid chromatography (HPLC) and derivative UV spectrophotometry
	[20]

	Hypersil BDS C18 column (4.6 mm x 150 mm, 5 µm)
	acetonitrile and 50mM triethylamine by (70:30, v/v) ratio
	220 nm
	Validated RP-HPLC Method for Quantitative Determination of Tolfenamic Acid and Benzyl Alcohol in a Veterinary Pharmaceutical Preparation
	[21]

	CAPCELL PAK C8 column 
	potassium dihydrogen phosphate solution-acetonitrile (775:225)
	210 nm
	Content Determination of Bacteriostatic Agent Benzyl Alcohol in Clindamycin Phosphate Injection by HPLC
	[22]

	Zorbax StableBond C18 column (250 X 4.6 mm, 5 μm), 
	water-acetonitrile-glacial acetic acid (760:240:5, v/v/v, pH 2.5)
	254 nm
	HPLC determination of benzaldehyde in benzyl alcohol containing injectable formulations
	[23]

	C18 column 
	buffer and methanol and buffer (30: 70 v/v)
	215 nm
	High-performance liquid chromatography method for the analysis of Benzyl Alcohol  
	[24]

	C18 column
	70:30 v/v aqueous phase:acetonitrile containing sodium hexylsulfonate and triethylamine
	275 nm
	A High-Pressure Liquid Chromatography Assay Method for Analysis of Deslorelin and Benzyl Alcohol in Deslorelin Injection
	[25]

	Novapak C18 column (250 mm X 4.5 mm, 5 μm i.d.),
	Equal mixture of acetonitrile and water
	254 nm
	HPLCUV chromatography determination of benzaldehyde arising from benzyl alcohol used as preservative in injectable formulations.
	[26]

	Zorbax Eclipse XDB-C18 (250×4.6 mm i.d., 5 μm) column, (65:35, v/v, pH* 3.6)
	methanol - ammonium acetate (pH 2; 65 mM)
	220- 252 nm
	Simultaneous Determination of Bifonazole and Benzyl Alcohol in Pharmaceutical Formulations by Reverse-Phase HPLC
	[27]

	HyPurity Advance chromatographic column, 
	water (60%) and methanol (40%)
	260 nm
	HPLC Method for Quantification of Five Compounds in a Parenteral Form Used in Treatment of Companion Animals
	[28]

	Hypersil BDS C8 (250 mm x 4.6 mm i.d., 5 microm particle diameter) column 
	a mobile phase consisted of acetonitrile:0.05 M KH (2) PO (4): triethylamine (22:100:0.15) adjusted to pH 4.8
	210 nm
	Development and application of a validated stability indicating HPLC method for simultaneous determination of granisetron hydrochloride, benzyl alcohol and their main degradation products in parenteral dosage forms
	[29]


Table 5: Spectrophotometric methods.
	Stationary Phase
	Mobile Phase
	Detection
	Specification
	REF

	Silica gel
	Ethyl acetate-
n -heptane–methanol-diethylamine (3 + 4.5 + 1 + 0.2, v/v/v/v)
	230 nm
	High-Performance Thin-Layer Chromatography Determination of Some Antimycotic Imidazole Derivatives and Preservatives in Medicinal Creams and a Gel
	[30]

	
	Silica gel
	Petroleum (b.p. 65-110” C) -methanol mixtures containing 3-570 (v/v) of methanol. As with the carbohydrate acetates
	210 nm
	Reparation, thin layer chromatography, and ultraviolet spectra of some 0-benzyl derivatives of D-glucose1
	[31]


Table 6: Thin Layer Chromatographic methods.
	Method of Determination
	Detection
	Specification
	REF

	Derivative spectrophotometric method
	210 nm
	First and second order derivative spectrophotometric determination of benzyl alcohol and diclofenac in pharmaceutical forms
	[32]

	Simultaneous method
	220 - 230 nm
	Simultaneous spectrophotometric determination of benzyl alcohol and diclofenac in pharmaceuticals using methods based on the first derivative of the optical density ratio
	[33]

	Derivative method
	280-290 nm
	Determination of benzaldehyde traces in benzyl alcohol by liquid chromatography (HPLC) and derivative UV spectrophotometry
	[34]

	Based on difference absorbance between two equimolar solutions of benzaldehyde
	248 nm
	Difference spectrophotometric assay of benzaldehyde in benzyl alcohol
	[35]

	Derivative method
	261.8 nm
	Simultaneous Spectrophotometric Determination of Piroxicam and Benzyl Alcohol in Gel Forms
	[36]

	Simultaneous method
	230-320 nm
	Simultaneous Spectrophotometric Determination of Benzyl Alcohol and Diclofenac in Pharmaceutical Formulations by Chemometrics Method
	[37]
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