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 Abstract 

 

About 60% of the world's population depends on traditional plant medicine. This overview is 

especially focused on Indian factories used to treat diabetes, especially in India. Diabetes has 

a significant health risk affecting individuals from different horizons in different countries. In 

India, it has become a big health problem, especially in the urban area. While there are 

numerous approaches to reduce the negative effects concerning diabetes and its associated 

issues complications, plant treatments are often preferred due to their minimum adverse 

reactions and costs. This overview summarizes a list of medicinal plants acknowledged for 

their anti-diabetes properties, including Trigonella Foenum-Graecum, Azadirachta Indica, 

Ocimum Tenuiflorum, Zingiber Officinale and Emblica officinalis (Amla or Indian 

Gooseberry). A significant element that plays a role in diabetes and its complications is that 

oxidative damage caused by free radicals; Therefore, compounds that have anti -diabetes and 

antioxidants can bring improved health benefits.  This is especially alarming since numerous 

individuals with diabetes also face other health problems such as high blood pressure, obesity 

and low physical activity, significantly increasing the likelihood of cardiovascular issues. 

Studies indicate that individuals with diabetes and hypertension are likely to develop 

cardiovascular disease doubled. Moreover, individuals who have diabetes are often exposed to 

blood lipids, frequently linked to coronary artery disease. Insulin resistance tends to be more 

obvious in the case of hyperlipidemia and obesity is closely related to insulin resistance while 

being recognized as the primary risk factor for heart issues. Physical activity is meaningful and 

not enough to substantially heighten the likelihood of cardiovascular disease and insulin 

resistance.  

 

Keywords: diabetes, plant preparation, type 2 diabetes, polyherbal suspension. 

 

Introduction 

 

Diabetes ranks among the most significant issues in  public health  and is often said to become 

the silent epidemic of the 21st century. Being a chronic nature, this disease gradually affects 

various organs involved over time, with symptoms oftentimes appearing some time following 

the onset of the disease. Throughout this period, nonetheless, very serious and permanent 

complications could have occurred. Whereas the diabetes is treatable and controllable, its 

improper management increases the chance of risk from some other health complications, 

particularly cardiovascular disease. In the medical field, diabetes mellitus type 2 has 
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experienced a substantial growth in worldwide occurrence over  the last few decades. 

Numerous patients fail to detect their medical condition until complications develop that 

involve their kidneys  or eyes. Individuals diagnosed with metastatic cancer have achieved 

effective management through automated approaches although the disease remains  

untreatable. Diabetes management before 1921 concentrated on extending life through 

methods to stop the disease from  causing immediate death. The current approach to diabetes 

care requires both blood sugar control and lipid and blood pressure  management together with 

complications prevention and improved standard of living for patients. Plant -based drug 

supporters indicate that these therapies have a historical context before modern medicine and 

our understanding of cell functions and molecules. Medicinal herbs have been utilized for 

centuries to treat many different conditions, their integration in modern medicine takes time. 

However, this alternative approach continues to attract many people. It is believed that some 

herbs and spices are often used with characteristics used by blood sugar, making them 

beneficial in managing type 2 diabetes. More and more pharmacological studies on the anti -

diabetic impact of the medicinal herbs have made many people choose these natural measures 

to manage their health. Conventional plant -derived treatments have been utilized to treat 

diabetes and its complications long before the detection of insulin or other hypochoscosian 

treatments, over 1,200 medicinal herbs that have been determined so far, has anti -diabetic 

effects. 

 

Herbals Exhibiting Antidiabetic and Other Beneficial properties: 

 

Trigonella foenum graecum (fenugreek): You know that fenugreek are the seeds that are very 

beneficial for well-beings. It occurs in the whole of India and the seed of fenugreek forms the 

principal ingredient of many Indian preparations in the shape of spices. The novel amino acid 

isolated, 4-hydroxyleucine from seeds of fenugreek raised glucose-stimulated insulin release 

by isolated cells. Glucose metabolism was further improved by fast and dietary fenugreek seeds 

as was the actions of creatine kinase in heart, muscle tissue and hepatic tissue. It also decreased 

hepatic and renalglucose-1,6- bisphosphate exertion. The factory shows antioxidant exertion 

too. 

 

Azadirachta indica ( Neem): 

Hydroalcoholic excerpts of this factory display edanti-hyperglycemic exertion in 

streptozotocin- treated rats, which could be attributed to enhanced glucose uptake. Besides 

acting as ananti-diabetic, the factory shows antibacterial, antimalarial, antifertility, 

hepatoprotective, and antioxidant parcels. 

 

Ocimum sanctum (Holy Basil): 

Generally known as Tulsi, this factory has been considered an important medicinal condiment 

since ancient times. Waterless excerpts from the leaves of Ocimum sanctum demonstrated a 

significant drop in blood sugar situations. The significant reductions seen in dieting blood 

sugar, uric acid, overall amino acids, cholesterol, triglycerides, and overall lipids indicate the 

hypoglycemic and hypolipidemic goods of Tulsi. Oral intake of factory excerpt dropped tube 

glucose situations by roughly 9.06 and 26.4 on 15 and 30 days, independently. This factory has 
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also shown anti-asthmatic,anti-stress, antibacterial, antifungal, antiviral,anti-tumor, gastric 

antiulcer, antioxidant, anti mutagenic, and immuno stimulant goods. 

 

Eugenia jambolana Jamun, Indian gooseberry: 

In India, decoction of bits of Eugenia jambolana functions as a home remedy for diabetes. This 

is one of the driving factors of a numerous home grown phrasings for diabetes. 

Antihyperglycemic exertion of thirsty and alcoholic selection and lyophilised cream shows 

diminishment of position of blood glucose. in any case, this can depend on different countries 

of diabetes. it's lowered to 55.62 and 17.72 independently. Reserving of poke was orchestrated 

to be actuated with brooding of manufacturing plant passage with protects islands of 

Langerhans from normal as well as diabetic beasties. These selections hindered poke trouble 

from liver. 

 

Zingiber officinale (zinger): 

zinger have salutary goods on insulin perceptivity and blood glucose position. This will assist 

individuals dealing with type-2 diabetes. Research has been done to indicate that gusto is 

associated with dropped fasting blood sugar and bettered HbA1c, an indicator of average blood 

sugar over the once three months. Its antioxidant andanti-inflammatory parcels are associated 

with precluding the complications of diabetes, including diabetic neuropathy, eye 

complications, and order conditions. This factory also showed anti seditious, antioxidant 

activites. 

 

Table 1: list of some herbal plants for hypoglycamic activity. 

Plant Name Family Genus Chemical Constituent Part Use 

Trigonella 

foenum 

graecum 

(fenugreek) 

 

Fabaceae 

family, 

Legume 

Trigonella Alkaloids:Trigonelline, gentianine, 

and carpaine. 

Steroidal saponins:Diosgenin, 

yamogenin, and smilagenin. 

Flavonoids: Quercetin, luteolin, 

and apigenin. 

Polysaccharides: Galactomannan 

and  glucomannan. 

Amino acids: 4-hydroxyisoleucine 

and histidine. 

Vitamins and minerals: Iron, 

calcium, and magnesium. 

Seeds 

Azadirachta 

indica 

(Neem) 

 

mahogany 

family, 

Meliaceae 

Azadirachta 

A. Juss. 

(azadirachta) 

Flavonoids: These compounds 

have anti-inflammatory and 

antioxidant properties. 

Terpenoids: These compounds 

have hypoglycemic (blood sugar-

lowering) effects. 

Leaves 
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Alkaloids: These compounds show 

pharmacological effects. 

     

Eugenia 

jambolana 

Indian 

gooseberry, 

(jamun) 

 

Myrtaceae 

family 

Eugenia, 

syzygium 

Flavonoids: it have antioxidant 

activity, quercetin, 

kaempferol,and 

myricetin are some of the other ch

aracteristic flavonoid compou-

nds present in Jamun. 

Phenolic 

acids: Other phenolic acids are als

o there in Jamun like gallic 

Acid and ellagic 

acid, which possesses antioxidant 

and anti-inflammatory properties. 

Tannins: 

These compounds impart an 

astringent taste to the 

fruit and are believed to have anti-

diabetic effects. 

Triterpenoids: It contains compoun

ds like betulinic acid and oleanolic 

acid, which have anti-cancer and 

anti-inflammatory properties. 

Alkaloids: Jambosine is an 

alkaloid present in Jamun 

seeds. It is considered to have anti-

diabetic properties. 

Vitamins: It contains vitamins like 

vitamin C and vitamin A. 

Seeds 

Zingiber 

officinale 

(ginger) 

 

Zingiberaceae 

family 

Zingiber Terpenoids: These are volatile 

compounds accountable for the aro

matic character of ginger. 

Zingiberene: This is the most 

plentiful terpenoid in ginger 

and gives a distinct odor. 

B-Sesquiphellandrene: This 

compound also contributes to the 

aroma and anti-inflammatory 

properties. 

Curcumene: it have anti-oxidant 

and anti-cancer propertys. 

Leaves, roots, 

rhizome 

(underground 

stem). 
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Ocimum 

sanctum: 

(holy basil) 

tulsi 

 

Lamiaceae Ocimum Phenolic compounds: Cirsilineol, 

circimaritin, isothymusin, 

apigenin, and rosameric acid. 

Flavonoids: These are orientin and 

andvicenin. 

Essential oils: include eugenol, 

methyl eugenol, carvacrol, and 

caryophyllene. 

 

Leaves 

 

Protein sources incorporated in diabetic polyherbal suspension: 

 

FENUGREEK: Trigonella foenum- graecum is an yearly plant having a place to the Fabaceae 

family. Its takes off are pinnate and have three little obovate to round pamphlets. The plant is 

create in various corridor of the globe as a semiarid trim. The takes off and seeds are 

exceptionally common in utmost dishes arranged in the Indian key, and have been in use as a 

culinary fixing since old times. Its use as a nourishment fixing in little amounts is secure. 

 

Scientific classification of Fenugeek 

 

KINGDOM PLANTAE 

DIVISION MAGNOLIOPHYTA 

CLASS MAGNOLIOPSIDA 

OEDER FABALES 

FAMILY FABACEAE 

SUB FAMILY PAPILIONACEAE 

GENUS TRIGONELLA 

 SPECIES FOENUM-

GRAECUM 

 

Method of Extraction : Solvent Extraction: 

Maceration: Fenugreek seeds are soaked in a solvent (water, ethanol, methanol) at room 

temperature for a specific time. The extract is filtered and concentrated. 

 

Soxhlet Extraction: It uses a Soxhlet apparatus for solvent continuous extraction. It requires 

less solvent and it work most efficently. 

 

Heat-assisted extraction: It uses heat to assist in the extraction of bioactive compounds. 

 

Route of administration: the most common route of administration of fenugreek polyherbal 

suspensions is oral route. The suspension is ingested, and the fenugreek is absorbed by the 

digestive system. 

Benefits: Blood sugar control- fenugreek help to control blood sugar level in diabetic patients. 
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It contains substances that can decrease carbohydrate absorption and increase the sensitivity of 

insulin. fenugreek also contains anti-inflammatory compounds, which can decrease 

inflammation in the body. 

 

Nutritional profile 

 

                   Fenugreek seed 

            Nutritional content per 100gm 

Energy                                      1,352kJ 

Carbohydrates                                   58g 

Dietary fiber                                      25g 

Fat                                                     6.4g 

Protein                                              23g 

Water                                                8.8g 

Vitamin C                                          3mg 

Calcium                                           176mg 

Iron                                                  34mg 

Potassium                                       770 mg 

Sodium                                           67 mg 

Zinc                                                2.5 mg 

 

NEEM: Azadirachta Indica factory is known in India with the names of "India Neem" and 

Morgosa. It has been widely used in micronutrients, unani and time medicine. From Sanskrit 

for "good health" as "Nimba" later changed to "neem". The tree is also considered "Sarvaroga 

Nivarini", meaning "cure all conditions". Neem is "Arishtha" in Ayurveda, meaning "complaint 

elevator". 

 

Scientific classification of neem 

 

KINGDOM PLANTAE 

ORDER SAPINDALES 

SUB ORDER AZADIRACHTA INDICA 

FAMILY MAHOGANY FAMILY 

SUB FAMILY MELIOIDEAE 

TRIBE MELIEAE 

GENUS AZADIRACHTA 

SPECIES INDICA 

 

Method of extraction: Traditional pressing methods extract neem oil from seeds without 

heating or using chemicals which results in high-quality neem oil that retains natural properties. 

Solvent extraction with hexane serves as the technique to obtain neem seed oil through 

chemical means. The process generates more oil but requires additional purification steps to 

remove residual solvent substances. Water serves as the medium through which  oil extraction 
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occurs during the process of aqueous extraction. The method is not used mostly but specific 

compounds of neem are extracted using this method. 

 

Route of administration: oral: Neem suspensions administered orally have several internal 

benefits, such as enhancing immune system response and the normalization of gastrointestinal 

disorders. 

 

Topical: Neem suspensions topically are applied in the treatment of cutaneous diseases like 

acne, eczema, and fungal infections. 

 

Benefits: Blood sugar control: Neem could increase insulin sensitivity and glucose uptake, 

threby lowering blood sugar and it’s also antioxidant-rich, and this could prevent diabetic 

complications like nerve damage and cardiovascular disease. 

 

Nutritional profile 

 

                   Neem leaves 

    Nutritional content per 100 gm 

Calories                                       42kcal 

Protein                                        4.3g 

Carbohydrates                            8.2g 

Fiber                                           1.2g 

VitamiC                                      24mg 

VitaminE                                    1.1mg 

Calcium                                     428mg 

Iron                                           9mg 

Potassium                                 550mg 

 

INDIAN GOOSEBERRY (JAMUN):The widely recognized anti-hyperglycemic plant known 

as Eugenia jambolana receives extensive usage. The plant is a permanent tree member of the 

Myrtaceae family. The plant commonly goes by its scientific names Eugenia cuminii or 

Myrtus cumini or Syzygium jambolanum. Natural growth of jamun trees occurs in Madagascar, 

South America, Eastern Africa, the Asian subcontinent, and the United States of America. The 

trees stand at fifty feet high while their bark transitions from pale brown to dark brown as 

they mature. The leaves display a shiny appearance with a smooth texture and an elliptical to 

broadly oblong shape. 

 

 Scientific classification of jamun 

 

KINGDOM PLANTAE 

SUB KINGDOM TRACHEOBIONTA 

SUPER 

DIVISION 

SPERMATOPHYTA 
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DIVISION MANNOLIOPHYTA 

CLASS MAGNOLIOPSIDA 

SUB CLASS ROSIDAE 

ORDER MYRTALES 

FAMILY MYRTACEAE 

GENUS EUGENIA 

SPECIES JAMBOLANA 

 

Method of extraction:The process begins by putting Jamun fruit pulp or seeds inside water 

where it is heated to generate a  boiling mixture that requires a specific amount of time for 

creation. The extract from water and the suspension undergo  filtration before they are mixed 

together. The method uses ethanol as a solvent to extract active compounds from Jamun  fruits. 

The plant gets soaked in ethanol for a specific time period. The filtered extract goes through 

evaporation  to obtain a concentrated extract that can be mixed with the suspension. A 

sophisticated Soxhlet apparatus enables  the extraction of active Jamun compounds through 

continuous usage of ethanol or methanol as a solvent. The  final extract is concentrated before 

becoming part of the suspension. The main route to administer jamun in polyherbal suspensions 

includes the oral method. Through this  method the suspension enters the bloodstream after 

patients consume it through their mouth which allows it to reach their digestive  system. The 

administration process for jamun in polyherbal suspensions uses the oral route as its  primary 

method. People need to consume the suspension so that it enters their bloodstream after passing 

through their digestive system. The route of jamun administration through polyherbal 

suspensions uses the oral method. Patients take  the suspension by mouth before it reaches their 

bloodstream via the digestive system. The most effective method to  administer jamun in 

polyherbal suspensions involves using the oral route. When patients take the suspension  by 

mouth it enters their digestive system before reaching their bloodstream. 

Jamun helps the body 

 

Nutritional profile: 

 

              Jamun (jamboian), raw 

            Nutritional content per 100 gm 

Energy                           251 kJ (60 kcal) 

Carbohydrates              16 g 

Fat                                 0.23 g 

Protein                          0.7 g 

VitaminC                      14 mg 

Calcium                        19 mg 

Iron                              0.2 mg 

Potas                           79 mg 

Sodium                         14 mg 

Magnesium                  15 mg 
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GINGER: Zingiber Officinale has been utilized for over 2500 years and is a universal spice. 

Since ginger has botanical features similar to non-steroid anti-inflammatory drugs (NSAIDs), 

it controls biochemical mechanisms that are induced by chronic inflammation, e.g., diabetes. 

It also has anti-inflammatory action. and utilized it to treat other nervus system disorders, e.g., 

asthma, constipation, diabetes, diarrhea, nausea, vomiting, cardiopathy, and hypertension. 

 

 Scientific classification of ginger 

 

KINGDOM PLANTAE 

SUB KINGDOM TRACHEOBIONTA 

SUPER DIVISION SPERMATOPHYTA 

DIVISION MAGNOLIOPHYTA 

CLASS LILIOPSIDA 

SUB CLASS ZINGIBERIDAE 

ORDER ZINGIBERALES 

FAMILY ZINGIBERACEAE 

GENUS ZINGIBER 

SPECIES ZINGIBER 

OFFICINALE 

 

Method of extraction: Aqueous Extraction: Rinse and roughly chop fresh ginger. Boil 

chopped ginger in water for 15-20 minutes. Strain the liquid in a muslin bag or a fine sieve to 

separate the solids. Whatever is left as liquid is your ginger extract. You can even concentrate 

it by slow simmering to your desired thickness. 

 

Hydroalcoholic Extraction: Wash and coarse chop fresh ginger. Immerse the chopped ginger 

in water-alcohol (preferably ethanol) mixture 70:30 or 50:50 and keep it covered for 7-10 days. 

Utilize muslin cloth or a fine filter to filter the mixture and eliminate all the solid particles.  

Extract the alcohol by applying vacuum pressure to produce a concentrated extract. 

 

The supercritical Fluid Extraction (SFE) process demands specific instruments for operation. 

The method uses supercritical  carbon dioxide as a solvent that operates at low temperatures to 

extract ginger compounds. The supercritical fluid extraction method  maintains heat-sensitive 

substances while producing an unadulterated extract. 

 

Ginger presents research-supported advantages to  enhance insulin sensitivity. Research 

suggests that ginger might help improve insulin sensitivity which could lead to lower blood 

sugar and  fasting blood sugar levels in patients with type 2 diabetes. The consumption of 

ginger results in the reduction  of HbA1c levels which doctors use to monitor long-term blood 

sugar control. 
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Nutritional profile: 

 

               Ginger root 

 Nutritional content per 100 gm 

Total Fat                         0.8 g 

Cholesterol                    0 mg 

Sodium                         13 mg 

Potassium                     415 mg 

Total carbohydrate        18 g 

Dietary fiber                  2 g 

Sugar                            1.7 g 

Protein                          1.8 g 

Vitamin C                      8% 

Iron                               3% 

Magnesium                  10% 

Calcium                        1% 

 

HOLY BASIL (Tulsi): The plant known as holy basil or tulsi (scientific name Ocimum 

tenuiflorum) originates  in India while people now cultivate it in East Asia and Australia as 

well as all tropical regions nearby. "  Tulsi has served as a therapeutic plant across both India 

and Nepal throughout several millennia according to Peart.  The plant received different names 

which include 'The Elixir of Life' and 'Liquid Yoga' and '  Queen of the Herbs. 

 

Scientific classification of holy basil (tulsi) 

 

KINGDOM PLANTAE 

CLASS ANGIOSPERM 

ORDER LAMIALES 

FAMILY LAMIACEAE 

GENUS OCIMUM 

SPECIES BASILICUM L. 

 

Method of Extraction: The standard method for Tulsi processing is Aqueous Extraction which 

stands as the most popular approach.  The process requires Tulsi leaves to be soaked in hot 

water for water-soluble compound extraction. The  simple and low-cost method fails to capture 

all Tulsi's bioactive elements. 

 

 Solvent Extraction: Ethanol  and methanol serve as solvents in the process that isolates 

benificial compounds from Tulsi. This extraction  method proves to be more efficient  than 

aqueous extraction though it carries the risks acquiring non-target compounds. 

 

Supercritical Fluid Extraction (SFE): SFE uses supercritical carbon dioxide as the extraction 

solvent  to obtain bioactive compounds from Tulsi. The process demonstrates exceptional 
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efficiency by using mild solvent systems for extraction  purposes. This method requires a high 

expense. 

 

The oral route of administration typically involves diabetic polyherbal  suspensions containing 

Holy Basil or Tulsi. The proper dose and method of delivery should be determined by a  

qualified healthcare professional who will base their decision on individual needs and 

suspension formulation. 

 

The use of holy basil leads to improved blood sugar control and enhanced insulin function 

which results in lower blood sugar levels in individuals diagnosed with type-2 diabetes. 

Research indicates that holy basil provides stress-reducing effects. The plant contains 

antioxidants that protect the body from harm caused by free radicals damage. The ability to 

lower free radical damage could benefit individuals with diabetes since they face higher risks 

of complications. 

 

Nutritional profile: 

 

            Holy basil (tulsi) Leaves 

   Nutritional content per 100 gm 

Calories                             23 kcal 

Protein                              3.15 g 

Carbohydrates                  2.65 g     

Fat                                    0.6 g 

Fiber                                1.6 g 

Vitamin A                        5275 IU 

Vitamin C                        18 g 

Calcium                           177 mg 

Iron                                 3.17 mg 

Magnesium                     64 mg 

Potassium                       295 mg 

 

Current polyherbal therapies: 

a range of polyerbal formulas have been well planned and brought by the existence by carefully 

mixing different factories for the sole purpose of significantly improving anti -diabetic activity. 

The key aspect among these formulas is the largest layer designed specifically to fight and 

target more than blood sugar. Letest  research findings suggest that the accurate combinations 

of herbs leads to huge and significant reduction in blood sugar levels to enhance the insulin 

sensitivity of individuals. Furthermore, the increasing attention and demand for consumers' 

consumers for natural and plant products significantly increase the circulation rate and the 

diversity of polyherbal products on the current market. 

 

Future Challenges for Diabetic Suspensions: Accurate quality control is necessary to ensure 

the coherent quality of plant materials used in different formulas. This is especially important. 
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Differences in conditions, harvesting and handling methods can affect the amount of operating 

components in each batch. The difference in efficiency can damage the homogeneity of plants 

based on this plant. 

 

Scientific Validation: In clinical trials -Depth, scientific assessment of both the safety and 

effectiveness of the plants -based suspension. This implies an accurate assessment to identify 

the most appropriate doses that will create the most desired effects, analyze in their action 

mechanism and compare appropriately with common diabetes drugs employed in the area of 

healthcare. 

 

Safety Concerns: It is important to note that certain herbs may have interactions with 

conventional drugs or have side effects, especially in individuals with hidden diseases. 

Therefore, the efficiency of security tests in the condition and provision of appropriate labels 

is important steps to avoid risks that can use drugs based on this plant. 

 

Patient Acceptance: One of the main problems encountered is the flavor and texture of a 

number of non -acceptable plant suspension for some patients, leading to non -compliance 

during the prescribed treatment process. In addition, there may be an increase in some patients 

related to the effectiveness of using plant -based drugs to control serious condition such as 

diabetes, thus playing a deterrent role to accept and use these alternative options. 

 

Recent Innovation in Diabetes Management: The continuous glucose tracking machine 

(CGM) are extremely advanced equipment designed specifically to measure blood sugar and 

accurate. They provide real -time information as well as alert user warning at high or low 

glucose levels. Diabetics benefit greatly from this essential function which enables them to 

determine their insulin requirements precisely and make  lifestyle modifications that support 

their well-being. 

 

Insulin distribution takes place through automatic insulin distribution system (AID) or hybrid 

closed-loop systems that combine ongoing glucose tracking with visible insulin pumps. 

Advanced diabetes systems automatically control insulin delivery based on current glucose 

levels to stabilize glucose levels and protect against blood sugar instability. 

 

Insulin distribution happens automatically through hybrid closed-loop systems which combine 

(CGM) with visible  insulin pumps. The advanced diabetes systems respond automatically to 

glucose level changes by modifying insulin dosage to stabilize glucose levels  and protect 

against blood sugar instability. 

 

Insulin distribution takes place through automatic insulin distribution system (AID) and hybrid 

closed-loop systems that combine (CGM) with visible insulin pumps. The  advanced diabetes 

systems respond automatically to glucose level changes by modifying insulin dosage to 

stabilize glucose levels and protect against  blood sugar instability. 
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Conclusion 

 

The research of polyherbal suspension represents a modern area of study which triggers high 

enthusiasm for using natural  treatments against diabetes. Medicinal plant combinations in 

these suspensions demonstrate enhanced treatment efficacy. The adoption of new  therapeutic 

approaches requires prompt discussion and resolution of regulatory issues together with 

research gaps to enable these therapies to achieve  their maximum clinical effectiveness. 
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