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BALNEOTERAPIA
• Balneoterapia: metoda terapeutica de stimulare - adaptare 

a organismului, aplicata sub forma bailor, inhalatiilor si 
ingestiei de factori naturali terapeutici. 

Factori Naturali terapeutici: 
 Ape minerale terapeutice carbogazoase, sarate si sulfuroase;
 Lacuri terapeutice: Lacul Ursu – Sovata, Lacul Techirghiol
 Peloizi – namoluri terapeutice;
 Gaze / MOFETE (CO2, radon and H2S), 
 Factori de bioclimat – CLIMATOTERAPIE
Microclimat - SPELEOTERAPIE

Importanţa cercetării resurselor naturale este esenţială în promovarea de 
către o staţiune balneară a argumentelor care stau la baza proprietãţilor 
terapeutice ale factorilor naturali, contribuţia lor la sănătate, identificarea 
mecanismelor biologice prin care aceştia acţionează în organism.



Natural resources for healthy ageing
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Healthy Ageing…
• Research on healthy ageing interventions has 

evolved along the main theories of ageing. 
• Pharmacological intervention to decelerate ageing 

and age-related diseases is highly attractive because 
it would target all the population during many years. 

• If successful, healthy ageing therapy will be more 
efficient in reducing mortality than to fight 
separately each age-related disease. 

• The potential for further advances in this field is 
immense; hundreds of genes in several pathways 
have recently emerged as regulators of ageing 
and caloric restriction. 

• Some of these genes, such as IGF1R and FOXO3, 
have also been associated with human longevity in 
genetic association studies.



Conceptul de STATIUNE BALNEARA

• Preventie
• Wellness - SPA
• Educatie pentru sanatate
• Recreatie / Relaxare

• Tratament
• Curativ
• Complementar
• Paleativ

• Recuperare medicala
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BALNEOLOGIE si Recuperare 
medicala in bolile cardiovasculare

• “Recuperarea cardiaca este reprezentata de 
programe complexe pe termen lung care includ 
evaluarea medicala, prescrierea activitatii 
fizice si modificarea factorilor de risc” (OMS). 

• Aceste programe au ca scop limitarea efectelor 
fiziologice si psihologice ale bolii cardiace, 
reducerea riscului de moarte subita, 
controlarea simptomelor cardiace, stabilizarea 
sau regresia aterosclerozei si ameliorarea 
statusului psihosocial al pacientilor”



Tratamentul balnear in 
afectiuni cardiovasculare

Statiuni recomandate:

• Covasna, Baile Tusnad, Vatra Dornei, Buzias 
• Calimanesti-Caciulata;
• Baile Herculane, Pucioasa
• Eforie Nord; Techirghiol; Mangalia (doar pentru 

HTA de granita si HTA usoara, dar trebuie evitate 
in lunile iulie-august)

• Moneasa; Geoagiu Bai 
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BALNEOLOGIE si Recuperare 
medicala in afectiuni reumatismale

• Cura în scop profilactic vizeaza sindroame dureroase musculo-articulare 
persistente

• Cura în scop terapeutic vizeaza poliartrita reumatoidã în stadii 
incipiente, cu fenomene inflamatorii prezente, spondilitã ankilozantã, 
artropatie psoriazicã şi artritele secundare unor infecţii 

• Cura de recuperare se adreseazã bolnavilor cu poliartritã reumatoidã în 
stadiile II sau III stabilizate biologic, dar cu deficite funcţionale, forme 
de poliartritã reumatoidã ce au suferit intervenţii ortopedico-
chirurgicale şi forme constituite de spondilitã ankilozantã;

• Obiectivele curei sunt diminuarea durerii, combaterea atrofiilor 
musculare, creşterea mobilitãţii articulare, creşterea capacitãţii de 
apãrare a organismului, reechilibrarea terenului neuro-vegetativ.

• Staţiunile balneo-climatice din ţara noastră sunt bine organizate şi 
numeroase unităţi medicale care pot rezolva această categorie de 
pacienţi, în special Techirghiol, Sovata, Eforie Nord, Mangalia, Amara, 
Băile Felix .
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Cercetarea factorilor terapeutici naturali
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In contextul complex al functionarii 
organismului si al procesului patologic, 
descris ca un puzzle cu numeroase 
variabile independente, dificil de analizat, 
apare ca o necesitate identificarea unor 
biomarkeri relevanti a caror evolutie ne 
permite sa aducem dovezi privind 
valoarea terapeutica a factorilor naturali 
utilizati in statiunile balneare.

Biomarkeri
17
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Animal model study: effects of Mary Mineral Water from Malnas Bai, Romania
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		Creatinina				Martor masculi		Maria masculi		Mariasol masculi		Bor masculi						Martor femele		Maria femele		Mariasol femele		Bor femele

				1		0.28		0.26		0.09		0.26						0.27		0.27		0.26		0.21

				2		0.22		0.27		0.2		0.31						0.22		0.23		0.23		0.28

				3		0.38		0.28		0.23		0.26						0.33		0.2		0.25		0.28

				4		0.32		0.25										0.24		0.27		0.3		0.19

				medie		0.3		0.265		0.1733333333		0.2766666667						0.265		0.2425		0.26		0.24

				sdv		0.0673300329		0.0129099445		0.073711148		0.0288675135						0.0479583152		0.0340342964		0.0294392029		0.0469041576

				Martor		Maria		Mariasol		Bor

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		Colesterol		1		63.59		58.73		74.52		59.1						50.24		30.06		56.96		58.54

				2		60.52		41.77		43.96		42.62						42.76		42.73		43.84		50.16

				3		52.25		35.73		43.33		46.18						49.82		39.17		35.07		46.56

				4		44.47		38.5										36.86		43.26		44.5		50.82

				medie		55.2075		43.6825		53.9366666667		49.3						44.92		38.805		45.0925		51.52

				sdv		8.6125813978		10.3309482462		17.8284725463		8.6717011019						6.3755156654		6.1063054842		9.0038487141		5.0405555249

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		HDL Colesterol		1		24.43		19.88		21.6		22.17						16.25		14.61		21.55		26.67

				2		24.1		20.89		15.3		23.41						18.94		22.22		19.89		22.4

				3		21.47		20.07										22.41		18.46		14.06		21.28

				4				18.46										17.12		20.53		15.72		22.18

				medie		23.33		19.825		18.45		22.79						18.68		18.955		17.805		23.1325

				sdv		1.6221076824		1.0100330028		4.4547727215		0.8768124087						2.7275752357		3.2794765843		3.4997380854		2.4075904275

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		LDL Colesterol				16.86		13.45		25.95		14.08						11.89		6.6		10.77		15.96

						11.78		9.59		10.23		12.53						12.25		11.32		10.9		10.85

						12.21		9.19										12.99		9.31		9.49

								8.04										9.58		10.52		9.82

				medie		13.62		10.0675		18.09		13.305						11.6775		9.4375		10.245		13.405

				sdv		2.8170256182		2.3487638593		11.1157186003		1.0960155108						1.4714023923		2.0642411842		0.696491206		3.6133156519

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		Trigliceride				38.5		38		69.1		28.3						43.7		40.4		62.5		69.5

						49.3		40.3		29.8		29.7						63.2		93.5		62.9		41.1

						45.5		61.4		36.1								73.3		48.9		44.2		88.8

						25.9		38.4										55.8		59.7		43.1		65.7

				medie		39.80		44.525		45		29						59		60.625		53.175		66.275

				sdv		10.2898007755		11.2946521269		21.1075815763		0.9899494937						12.4694292839		23.2962622181		11.0088979164		19.594961087

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		Glucoza				59.74		74.79		118.84		94.54						91.06		115.94		69.18		93.42

						122.42		86.38		110.67		171.37						378.46		238.64		255.55		75.47

						166.62		279.13		291.71								218.7		537.63		85.55		231.82

						99.81		327.69										447.1		115.65		93.57		311.34

				medie		112.15		191.9975		173.74		132.955						283.83		251.965		125.9625		178.0125

				sdv		44.6151598861		130.2525514465		102.2466522679		54.3270139986						160.2228860057		199.0532823978		86.9858545493		113.0520892848

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		Proteine				7.07		6.85		7.25		6.98						7.06		7.04		7.04		7.15

								6.97		7.13										6.9		6.99		6.99

								7.02												6.8		6.98		6.99

								6.99												6.96		7.04		6.89

				medie		7.07		6.9575		7.19		6.98						7.06		6.925		7.0125		7.005

				sdv				0.0745542308		0.0848528137										0.1011599394		0.0320156212		0.1075484387

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		Calciu ionic				12.18		11.79		16.56		10.52						11.38		12.4		9.75		12.23

						9.28		8.02		9.46								8.47		8.79		7.92

						8.46		9.98		8.45								8.06		8.87		7.39

								8.85										8.87		8.43

				medie		9.97		9.66		11.49		10.52						9.195		9.6225		8.3533333333		12.23

				sdv		1.9545161379		1.6314615125		4.4196945596								1.4937313458		1.8615293891		1.2382379954

						Martor mascul		Maria mascul		Mariasol mascul		Bor mascul						Martor femela		Maria femela		Mariasol femela		Bor femela

		Magneziu				2.05		2.06		1.84		2.05						2.16		2.12		2.14		2.06

						2.03		2.02		2.36		2.15						2.29		2.21		2.19		2.12

						2.1		2.09										2.18		2.56		2.2		2.28

						2.02		2.16										2.2		2.25		2.17		2.33

				medie		2.05		2.0825		2.1		2.1						2.2075		2.285		2.175		2.1975

				sdv		0.0355902608		0.0590903263		0.3676955262		0.0707106781						0.0573730483		0.1912241268		0.0264575131		0.1281600562
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HCO3: 1903,2 mg/l,
CO2: 2868,4 mg/l
Ca: 384,4 mg/l
Mg: 107, 1 mg/l,
Total mineralization: 2554 mg/l.
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		47.37		99.39		52.02		277.92		230.55		0.48		3.67		1.44		7.34		53.46		0.9730639731		97.3063973064		237.89		0.9691454033		96.9145403338		194.2209376402		97.1104688201		2.8895311799

		28.99		38.83		9.84		48.25		19.26		1.63		2.31		4.89		4.62		14.73		0.6680244399		66.8024439919		23.88		0.8065326633		80.6532663317		147.4557103235		73.7278551618		26.2721448382

		38.15		69.57		31.42		87.16		49.01		1.85		4.85		5.55		9.7		36.97		0.8498782797		84.9878279686		58.71		0.8347811276		83.4781127576		168.4659407262		84.2329703631		15.7670296369

		36.85		62.75		25.9		92.02		55.17		0.86		2.8		2.58		5.6		28.48		0.9094101124		90.941011236		60.77		0.9078492677		90.7849267731		181.725938009		90.8629690045		9.1370309955

		47.59		57.32		9.73		169.32		121.73		0.44		1.76		1.32		3.52		11.05		0.8805429864		88.0542986425		125.25		0.9718962076		97.1896207585		185.243919401		92.6219597005		7.3780402995

		48.18		59.5		11.32		74.25		26.07		0.97		3.38		2.91		6.76		14.23		0.7955024596		79.5502459592		32.83		0.7940907706		79.4090770637		158.9593230229		79.4796615115		20.5203384885

		47.9		78.92		31.02		246.17		198.27		4.92		1.84		14.76		3.68		45.78		0.6775884666		67.7588466579		201.95		0.9817776677		98.177766774		165.9366134319		82.9683067159		17.0316932841

		44.99		67.44		22.45		352.36		307.37		3.58		7.14		10.74		14.28		33.19		0.6764085568		67.6408556794		321.65		0.9556039173		95.5603917301		163.2012474096		81.6006237048		18.3993762952

		48.34		76.77		28.43		218.58		170.24		3.16		2.11		9.48		4.22		37.91		0.7499340543		74.9934054339		174.46		0.9758110742		97.5811074172		172.5745128511		86.2872564255		13.7127435745
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		5.015		13.04		7.204		8.025		2.189		10.214		5.107
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		13.88		14.17		14.03		0.29		0.15		0.44		0.22

		13.64		13.93		13.86		0.29		0.22		0.51		0.255

		13.63		13.94		13.95		0.31		0.32		0.63		0.315
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		0.148		0.198		0.05		0.178		0.03		0.08		0.04

		0.08		0.089		0.009		0.099		0.019		0.028		0.014

		0.118		0.138		0.02		0.128		0.01		0.03		0.015

		0.128		0.148		0.02		0.138		0.01		0.03		0.015

		0.158		0.208		0.05		0.178		0.02		0.07		0.035

		0.158		0.178		0.02		0.188		0.03		0.05		0.025

		0.158		0.188		0.03		0.188		0.03		0.06		0.03
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		47.85		44.275		-3.575		3.575		46.2		1.65		5.225		2.6125
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		52.8		26.125		-26.675		26.675		33.825		18.975		45.65		22.825

		68.2		25.3		-42.9		42.9		43.45		24.75		67.65		33.825

		59.95		20.07		-39.88		39.88		35.475		24.475		64.355		32.1775
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		4.868		8.188		3.32		6.473		1.605		4.925		2.4625

		3.872		4.26		0.388		4.26		0.388		0.776		0.388

		4.09		6.03		1.94		5.145		1.055		2.995		1.4975

		4.59		5.97		1.38		5.2		0.61		1.99		0.995

		5.14		8.24		3.1		5.643		0.503		3.603		1.8015

		4.868		6.362		1.494		5.53		0.662		2.156		1.078
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		3.425		3.425		3.25		0		0.175		0.175		0.0875

		2.205		2.322		2.089		0.117		0.116		0.233		0.1165

		2.902		2.67		2.786		0.232		0.116		0.348		0.174

		2.786		2.902		2.728		0.116		0.058		0.174		0.087

		3.366		3.483		3.425		0.117		0.059		0.176		0.088

		3.541		3.483		3.423		0.058		0.118		0.176		0.088

		3.366		3.483		3.25		0.117		0.116		0.233		0.1165

		3.367		3.657		3.308		0.29		0.059		0.349		0.1745

		3.425		3.541		3.192		0.116		0.233		0.349		0.1745
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		7.66		10.21		7.66		2.55		0		2.55		1.275
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		47.85		44.275		-3.575		3.575		46.2		1.65		5.225		2.6125

		61.6		47.3		-14.3		14.3		54.175		7.425		21.725		10.8625

		52.8		26.125		-26.675		26.675		33.825		18.975		45.65		22.825

		68.2		25.3		-42.9		42.9		43.45		24.75		67.65		33.825

		59.95		20.07		-39.88		39.88		35.475		24.475		64.355		32.1775

		77.55		44.275		-33.275		33.275		72.6		4.95		38.225		19.1125

		78.65		44.825		-33.825		33.825		70.675		7.975		41.8		20.9

		64.625		30.525		-34.1		34.1		46.2		18.425		52.525		26.2625

						UREE

		4.868		8.188		3.32		6.473		1.605		4.925		2.4625
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Speleotherapy, the use of the climate of caves, is an
accepted but not widely known therapeutic measure in
the treatment of chronic obstructive airway diseases.
This study summarizes the therapeutic experience of
more than 4000 patients who were treated in a 10-year
period in a hospital-cave complex in Tapolca, Hungary.
A sharp and long-lasting clinical improvement and a
significant recovery from airway obstruction could be
observed in the overwhelming majority of patients. It is
established that the microclimate of some caves can
beneficially affect these disorders and the cave should
be considered as an optimal environment for complex
respiratory rehabilitation.
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Objective: To explore the effects of speleotherapy on
cellular morphology and physiology of pulmonary fibroblasts
obtained from tissues of Wistar rats, in normal and Ovalbumin
challenged “asthmatic” conditions.

Materials and methods:
Wistar rats of 75-100 g weight were divided in two lots:

control and ovalbumin challenged animals. Ten animals of
each lot were send to Turda, Cacica and Dej Salt Mine for 14
days and maintained in the salt mine medium, as in
speleotherapy treatment.

Pulmonary fibroblasts cultures were prepared from Wistar
rat lung Assessing changes in cellular and molecular level can
be achieved by optical microscopy, immuno-histo-chemistry
studies, electrophoresis and Western blotting. The proteins
electrophoresis from the total homogenate has as the purpose
to establish the changes, which are revealed at the proteic level
of fibroblasts cultures obtained from rats held on saline mine
medium for speleotherapy.

Analysis with GeneTools software v. 4 from SynGene of
each track of the electrophoresis allowed us to compare the
profiles of the total proteins expression.
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								CREATININA

		0.148		0.198		0.05		0.178		0.03		0.08		0.04

		0.08		0.089		0.009		0.099		0.019		0.028		0.014

		0.118		0.138		0.02		0.128		0.01		0.03		0.015

		0.128		0.148		0.02		0.138		0.01		0.03		0.015

		0.158		0.208		0.05		0.178		0.02		0.07		0.035

		0.158		0.178		0.02		0.188		0.03		0.05		0.025

		0.158		0.188		0.03		0.188		0.03		0.06		0.03

		0.168		0.208		0.04		0.178		0.01		0.05		0.025

		0.158		0.208		0.05		0.168		0.01		0.06		0.03

						FOSFATAZA ALCALINA
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		59.95		20.07		-39.88		39.88		35.475		24.475		64.355		32.1775

		77.55		44.275		-33.275		33.275		72.6		4.95		38.225		19.1125

		78.65		44.825		-33.825		33.825		70.675		7.975		41.8		20.9

		64.625		30.525		-34.1		34.1		46.2		18.425		52.525		26.2625

						UREE

		4.868		8.188		3.32		6.473		1.605		4.925		2.4625

		3.872		4.26		0.388		4.26		0.388		0.776		0.388
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		4.868		6.362		1.494		5.53		0.662		2.156		1.078

		4.868		7.137		2.269		6.196		1.328		3.597		1.7985
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		3.425		3.541		3.192		0.116		0.233		0.349		0.1745
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		-0.17		138.45		47.14		138.62		47.31		185.93		92.965

		-0.52		79.61		15.71		80.13		16.23		96.36		48.18

						MAGNEZIU

		13.57		13.88		13.87		0.31		0.3		0.61		0.305

		13.98		14.27		14.132		0.29		0.152		0.442		0.221

		13.76		14.08		14.03		0.32		0.27		0.59		0.295

		13.88		14.17		14.03		0.29		0.15		0.44		0.22

		13.64		13.93		13.86		0.29		0.22		0.51		0.255

		13.63		13.94		13.95		0.31		0.32		0.63		0.315
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“ASMATICI (ovalbumina)”NORMALI (sanatosi clinic) Asmatici tratati in Salina Turda
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Asmatici tratati in Salina CACICA“ASMATICI (ovalbumina)”NORMALI (sanatosi clinic)



Asmatici tratati in Salina DEJ“ASMATICI (ovalbumina)”NORMALI (sanatosi clinic)
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Phase contrast microscopy analyses of primary fibroblasts
cultures reveals an cellular regeneration after animal exposure
to saline medium in Turda, Cacica and Dej Salt Mines,
comparative with the cells morphology of cultures from
Ovalbumin sensitised rats.

The morphological observations are confirmed by the
electrophoretic analyses, which demonstrate through rising of
the expression of many proteins and of total protein amount that
the exposure of Ovalbumin-sensitised animals to the saline
medium from Turda, Cacica and Dej Salt Mines is reversing the
cells morphopathology of pulmonary fibroblasts in cultures;

Wistar rats sensitised with Ovalbumin have a low number
pulmonary fibroblasts output cultures, with a more sensitive
morphopatologic level.

Conclusions



Abstract
Objective: Exploring the speleotherapy effects on

morphology and physiology of dermal and pulmonary fibroblast
obtained from Wistar rats tissue in normal conditions and after
induction of experimental “astma” awareness with ovalbumin.

Exploration of the speleotherapeutic potential through the 
cellular and molecular biology techniques

Munteanu C., Munteanu D., Simionca I., Cinteza D., Hoteteu M.;

Materials and methods:

Dermal and pulmonary
fibroblast cultures were initiated by enzymatic techniques from 
appropriate tissue taken of each group Wistar rats. Morphological 
monitoring was done by phase contast microscopy; biochemical and 
molecular changes of cultures obtained from animals treated 
speleothropic compared to control, was experimental establised by 
electrophoresis and Western  Blotting techniques.

Results: Experimental data revealed the expression of several proteins 
after the speleotherapeutic treatment. These data were analysed 
compared with control, using a specific software.

Conclusions: Speleotherapeutic treatment of Wistar rats caused 
significant differences in morphology and protein expression of dermal 
and pulmonary fibroblatst grown in the laboratory. These differences 
support the protective effects of speleotherapy compared with data 
obtained from animals untreated and sensitized with ovalbumin, having 
induced experimental asthma status.





Studii Avansate la nivel celular si molecular

Studiile celulare si moleculare 
permit evaluarea modificarilor 
morfologiei celulare, sintezei 
proteice, secretia anumitor 
substante, modificarea 
metabolismului celular, 
interactiunea receptorilor 
celulari cu diferite semnale 
chimice din mediu, diviziunea 
celulara si alte procese 
fiziologice sub influenta directa 
a factorilor naturali terapeutici 
introdusi in mediul de cultivare 
a celulelor. 
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TOP 10 Balneo Resorts of Romania



N
o.

Statiunea 
BALNEARA C1 C2 C3 C4 C5 C6 C7 C8 C9 C1

0
To
tal

1 Techirghiol 7 8 8 8 8 7 5 5 6 8 70

2 Băile Felix 7 7 8 7 6 7 7 7 7 6 69

3 Băile Tuşnad 6 8 7 7 7 7 6 7 7 6 68

4 Sovata 6 5 7 7 7 7 7 7 5 7 65

5 Băile 
Herculane 6 5 6 6 7 6 7 7 6 6 64

6 Covasna 5 5 6 6 7 6 6 5 5 6 57

7 Slănic 
Moldova 5 5 5 5 6 6 6 6 6 6 56

8 Călimăneşti-
Căciulata 5 4 6 6 6 5 5 6 6 6 55

9 Neptun 7 4 6 5 5 4 7 5 6 5 54

10 Amara 5 4 5 6 5 5 5 5 5 5 50

Criterii de evaluare:

1. Accesibilitate, infrastructura, patrimoniu public, 
management urbanistic, implicarea autoritatilor locale: 
2. Existenţa unor structuri de educaţie şi cercetare, 
prezenţa unui personal universitar în staţiune, existenţa 
unui nucleu de cercetare ştiinţifică;
3. Notorietatea externă: spoturi video în engleza, situri 
web în engleză, participarea la targuri internaţionale, 
articole ştiinţifice în limba engleză, participarea la 
evenimente internaţionale, legaturi externe, tour-operatori 
intarnţionali, investitori externi;
4. Notorietatea internă a staţiunii: organizarea unor 
evenimente specifice promovarii sectorului balnear, 
participarea la targuri interne de turism, articole şi 
materiale de promovare în limba română, situri de 
promovare;
5. Calitatea certificata a factorilor naturali de cură 
utilizaţi în staţiunea balneară analizată;
6. Calitatea serviciilor turistice şi medicale din cadrul 
staţiunii balneare analizate, nivelul de calificare a 
resurselor umane, prezenţa animatorilor de staţiune;
7. Strategii de dezvoltare a staţiunii identificate prin 
planuri ale autorităţilor locale şi ale operatorilor din 
staţiunea balneară analizată;
8. Nivelul investiţiilor în baze de tratament şi unităţi de 
cazare la nivelul staţiunii balneare analizate;
9. Disponibilitate la dialog a factorilor de decizie locali 
şi a investitorilor / operatorilor economici din staţiune;
10. Premii ştiinţifice, medalii, menţionări ale staţiunii în 
documente ale autorităţilor centrale, vizibilitate a nivelului 
de excelenţă al staţiunii balneare analizate.

TOP 10 Statiuni Balneare







For health….



For beauty …..



Constantin Munteanu

Romanian Association of Balneology

www.bioclima.ro
Email: office@bioclima.ro 

THANK YOU !
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