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Abstract
Aloe vera has long been regarded as “nature’s gift” for bland wounds, and
its soothing/moisturizing properties have afforddéok a leading role in many
cosmetic products. Now, as science has begun toidate the many
biological actions of aloe, evidence supports tapisse of aloe for treatment
of burns, wound healing, inflammation, and the i¢he immune system in
skin health Aloe vera has got different activities such as Antifungal,
Antimicrobial, Antineoplastic, Antidiabetic, Immunmdulatory etc., so it can
be used as a better dermal preparation for treatingus Skin diseases .This
work has been regulated regarding preparation amtl&ion of Aloe Gel
Beads including the morphological and rheologicedpprties. Hence, an
attempt was made to prepare and evaluate the désmallation of Aloe Gel
Beads. Such dermal preparation may provide potebérneficial effects as
compared to conventional available dermal prepamawith less or no side
effect
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INTRODUCTION

The semi-tropical planiloe vera, has a long and illustrious history dating frorbligial times. It has
been mentioned throughout recorded history andngavligh ranking as an all-purpose herbal plant.
Aloe vera has been consumed by millions of people withooidient and has been used in cosmetic
products more than any other herb. These daysatsy to go a local pharmacy store and find a
product that contain8loe vera. It can be found in a range of health care andhetis products such
as hand lotions, shampoos, cosmetics, beveragediaiady supplement#\loe vera gel is used for

its emollient and wound healing activities. Theraated gel is also a therapeutic agent and is
available in the market in various concentrateliitelil and otherwise modified products. A number of
reviews have been written covering the uses ofgéle But in the recent years there has been
considerable effort towards definition of activenstituents so that they can be accurately used in
formulations. This review aims to emphasize on theearch work being carried out on the
constituents and varied biological activities o tonstituents ofloe vera with special emphasis on
the research work on thioe vera leaf gel.(R.M Shelton; 1991, J. Haller; 1990, P.Atherton989
D.Grindlay and T. Reynolds; 1986).The aloe leafclemically complex, which affects the
pharmacological activity of processédoe vera. There are various methods for processing and
stabilizing aloe gel. As a result, there is gresiation in the levels of acetylated polysaccharided
other bioactive constituents in commercial aloedpads. This poses a challenge for manufacturers to
control ingredient and product quality and has Gbated to some of the inconsistent reports seen in
the literature on aloe’s efficacy. By far the bulif research intended to elucidate the
immunomodulatory; wound healing and anti-inflamnmatactivities of aloe gel have focused on its
polysaccharides. Several biological activities haveen reported in the literature on aloe
polysaccharides, including antiviral, antibacterianti-tumor, wound healing and, above all,
immunomodulatory activities involving diverse menlsns, including T-cell activation, phagocyte
stimulation and induction of cytokines. Essentiebaarch has elucidated the structure of aloe’'s
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acetylated polysaccharides, while other findingggest polysaccharide molecular weight can
enhance its immune modulating properties.Investigatof the effects of aloe gel on wound healing
in animal models has generated an abundance ofresadndicating it can accelerate wound healing
and affect every stage of the wound-healing prodess clear; aloe can influence multiple variable
important in the wound healing process. Antimicablactivity, stimulation of angiogenesis in the
latter stages of healing and activation of macrgghactivity all appear to play a role; but, the key
mechanism appears to be the stimulation of fibsibkctivity and the regeneration of collagen
fibers.Clinicians have recognized for decades, dhase case observations, that aloe gel in burn
treatment has anesthetic, antiseptic and anti-thosame activities. In 2007, a systematic meta-
analysis of clinical studies on the efficacy Afoe vera treatment in burn wound healing was
published (Burns. 2007 Sep; 33(6):713- 8). The@stkearched several databases for information on
placebo-controlled clinical trials of aloe in buwound healing, evaluating study design, patient
characteristics, intervention and outcome meaduoer studies comprising a total of 371 patients
were included in the meta-analysis. Using duratbrwound healing as the outcome measure, the
weighted mean duration for aloe-treated groups 8@8 days shorter than the untreated groups, a
significant difference. While the researchers nad@ferences in product types, interventions and
outcome measures rendered specific conclusiongudiff They stated the cumulative evidence
indicated that aloe gel was an effective treatnirefiirst- and second-degree burn treatments.Aloe is
also well known among consumers for its abilityhtdp heal the skin after overexposure to the sun.
The primary protective effect of aloe for UV damageskin is its ability to reverse UV-induced
immune suppression. Research shows applicatiotioef gel within 48 hours of UV exposure can
restore the function of epithelial immune factorsralved in the healing response, including
stimulation of collagen synthesis. UV-B irradiatisappresses the accessory function of Langerhans
cells, measured by their ability to support antiS8Conoclonal antibody-primed T-cell mitogenesis.
An addition of partially purified aloe gel to UV-pased cultures of epithelial cells restored this
accessory function. Skin exposure to UV radiatioppsesses induction of T cell mediated responses
such as contact and delayed type hypersensitiityH]), while crude extracts of aloe gel can prevent
this photo suppressio©hronic exposure to UV radiation can cause skirceg and suppression of
T-cell mediated immune response by UVB radiatios been suggested as one of the mechanisms
responsible for antigenic skin cancer. Previoudisgiwith aloe indicate cutaneous application oéal
gel can mitigate contact hypersensitivity and dethyype hypersensitivity responses in animal
models from suppression by UVB irradiation. Howevbese studies have shown inconsistent results
thought to be associated with manufacturing procesdations. Research now shows the
immunoprotective activity of aloe gel is dependentpolysaccharide molecular weight. Application
of purified aloe polysaccharides to UVB irradiateice restored contact hypersensitivity immune
response. Fractionation of purified polysacchanidiais model further showed the optimal molecular
weight range of aloe polysaccharides to be 50k2D@kDa (kilodaltons)

CHEMICAL COMPOSITION

The gel or mucilage obtained from the flesh of léedf contains quite different compounds from the
bitter latex extracted from the leaf lining. Aloelds 99% water with a pH of 4.5 and is a common
ingredient in many non-prescription skin salvese Tlemaining solid material contains over 75
different ingredients. The gel contains an emoallipolysaccharide, glucomannan. It is a good
moisturizer, which accounts for its use in manyneescs. Acemannan, the major carbohydrate
fraction in the gel, is a water-soluble long chaiannose polymer which accelerates wound healing,
modulates immune function (particularly macrophagévation and production of cytokines) and
demonstrates antineoplastic and antiviral effe€tsee gel contains enzymes such as bradykinase,
cellulase, carboxypeptidase, catalase, amylase aan@xidase. Magnesium lactate, which helps
prevent itching, and salicylic acid and other amigpaglandin compounds which relieve inflammation
have also been reported in the gel.

Vitamins reported from the gel include the impottantioxidant vitamins A, C, E, Bthiamine), B
(niacin), B (riboflavin), as well as choline and folic acicbrSe researchers suggest that there is also a
trace of vitamin B,, which is normally only available from an animalusce.The gel also contains
saponins (about 3%), this may contribute cleanamdjantiseptic properties to the gel. The leahgni
(latex, resin or sap) contains anthraquinone gigess(aloin, aloe-emodin and barbaloin) that are
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potent stimulant laxatives. These water solublecagides are split by intestinal bacteria into
aglycones which effect the laxative action. In $makntities when they do not exert their purgative
effect, they aid absorption from the gastrointestimact and have antimicrobial and pain killing
effects(D.Urch et al; 1999, M.Afzal et al; 1991, M.1. Adt al; 1999)

POTENTIAL CLINICAL BENEFITS

1. wound Healing

Clinical studies have shown that the gel prepanati@ccelerate wound healing. In vivo studies have
demonstrated that the gel promotes wound healindjriegtly stimulating the activity of macrophages
and fibroblasts. Fibroblast activation Byoe vera gel has been reported to increase collagen and
proteoglycan synthesis, thereby promoting tissyaire Some of the active principles appear to be
polysaccharides composed of several monosaccharglesiominantly mannose. It has been
suggested that mannose 6-phosphate, the prinaigal €omponent ofloe vera gel, may be partly
responsible for the wound healing properties ofgble Mannose 6-phosphate can bind to the growth
factor receptors on the surface of the fibroblastd thereby enhance their activity . Furthermore,
acemannan, a complex carbohydrate isolated frore Mdaves, has been shown to accelerate wound
healing and reduce radiation induced skin reactibhe mechanism of action of acemannan appears
to be twofold. First, acemannan is a potent maagpkactivating agent and therefore may stimulate
the release of fibrogenic cytokines Second, grdatkors may directly bind to acemannan, promoting
their stability and prolonging their stimulation g@ranulation tissue.( A.U.Tizard; 1995Jhe
therapeutic effects of the gel also include preeendf progressive dermal ischaemia caused by
burns, frostbite, electrical injury and intraar&rdrug abuse. In vivo analysis of these injuries
demonstrates that the gel acts as an inhibitohntboxane A2, a mediator of progressive tissue
damage. Several other mechanisms have been popwsaplain the activity of the gel, including
stimulation of the complement linked to polysacities, as well as the hydrating, insulating, and
protective properties of the gel. Because manyhef dctive ingredients appear to deteriorate on
storage, the use of fresh gel is recommended. &uafi the growth of normal human cells in vitro
demonstrated that cell growth and attachment weragted by exposure to freghoe vera leaves.
(D.B.Roberts and EL Travis ;1995, K.Karaca et¥76, W.D.Winters; 1991).

2 Anti-inflammatory

The anti-inflammatory activity ofloe vera gel has been revealed by a number of in vitroiandvo
studies. Fresh gel significantly reduced acuteainfhation in rats (carrageenin-induced paw oedema),
although no effect on chronic inflammation was obsd. The gel appears to exert its anti-
inflammatory activity through bradykinase activignd thromboxane Band prostaglandin ,F
inhibition. Furthermore, three plant sterolsAtoe vera gel reduced inflammation by up to 37% in
croton oil-induced oedema in mice . Lupeol, on¢hefsterol compounds found Ahoe vera, was the
most active and reduced inflammation in a dose midgr® manner. These data suggest that specific
plant sterols may also contribute to the anti-imftaatory activity ofAloe vera gel.

(R.H.Dauvis et al; 1995)

3. Burn treatment

Aloe vera gel has been used for the treatment of radiatimmd Healing of radiation ulcers was
observed in two patients treated witoe vera cream, although the fresh gel was more effectiaa t
the cream. Complete healing was observed, aftatntent with fresh gel, in two patients with
radiation burns. Twenty-seven patients with partimtkness burns were treated with the gel in a
placebo-controlled study. The gel-treated lesicealdd faster (11.8 days) than the burns treatdd wit
petroleum jelly gauze (18.2 days), a difference isatatistically significant (t-test, P - 0.002).
(C.Collin Roentgen; 1935, C.S.Wright; 1936, H.Rattri936, A.B.Loveman; 1937)

4 Antibacterial

Aloe vera gel is bacteriostatic or bactericidal against @etya of common wound-infecting bacteria in
vitro: Staphylococcus aureus, Streptococcus pyogenes, Serratia marcescens, Klebsiella pneumoniae,
Pseudomonas aeruginosa, E.coli, Salmonella typhosa and Mycobacterium tuberculosis. Aloe-emodin
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also inhibits the growth of Helicobacter pylori &ndose-dependent fashion.(H.Wang et al; 1998,
L.Lorenzetti et al; 1964)

5. Antiviral

Recent studies indicate thdtoe vera can be used in the treatment of HIV-AIDS. Thiatibuted to

the anti-viral and immuno-modulating propertiesaoémannan. Acemannan has direct effects on the
cells of the immune system, activating and stinidatnacrophages, monocytes, antibodies, and T-
cells. The acemannan acts as a bridge betweemgyfiopeoteins, such as virus particles macrophages,
and facilitating phagocytosis this is a key compuna boosting cell-mediated immunity, which is
deficient in HIV infection. Acemannan hydro gelade name is Carrisyn) is currently under
investigation as a treatment for persons infectigd WiV; doses are up to 250 milligrams QID (about
one quart of raw Aloe gel daily).

In a randomized, controlled double blind clinicahlt of 60 men suffering from an initial episode of
Herpes simplex infection, those assigned to treatnweith an Aloe vera extract (0.5%) in a
hydrophilic cream had a significantly faster hegltrme and a higher number of healed lesions than
the placebo comparison group (J.S. Montaner 9816, J. Singer et al; 1993, T. Syedet al; 1997).

6. Antifungal

Antifungal activity in the gel has received Etthttention. Growth of a yeast candidia albicans i
somewhat inhibited by a processilibe vera gel preparation. Aloe extract treatment of guipea
feet that had been infected with Trichophyton mgradphytes resulted in a 70% growth inhibition
compared with untreated animals.( K. Kawai et 888).

7 Antineoplastic

Lecitin like substances from the leavestbie vera and A.saponaria and a commercial Aloe-gel were
shown to have haemoagglutinating properties arghfpeeparations also promoted growth of normal
human cells in culture but inhibited tumor cell gtb. In a group of laboratory mice implanted with
malignant sarcoma cells who were treated with p#rdoneal injections of acemannan, all the mice
in the control group developed malignant tumors died within seven weeks, but 40% of the treated
mice survived and showed signs of tumor necrosts ragression. Based on findings from animal
studies, aloe research in human cancer patierigriently in progress. At the University of Texas-
Houston Medical School and Herman Hospital, a Phasely with injectable aloe for cancer patients
is being conducted. In a preliminary study of 5@iguds suffering from lung cancer, gastrointestinal
tract tumors, brain stem gliomas or breast canter were treated with melatonin alone or melatonin
plus aloe, those in the combination therapy groag ignificantly better one-year survival.(S.Y.
Peng et al; 1991)

8. Gastrointestinal function and ulcers

Aloe vera gel is being used commercially for oral consumpaod many claims are made for benefits
in various internal inflammatory conditions. Effadtaloctin A, glycoprotein isolated from leaves of
Aloe arborescens , on gastric secretion and oreagastric lesions in rats was examined. Aloctin A
given intravenously dose dependently inhibitedvibleime of gastric juice, acid and pepsin output in
pylorusligated rats. Aloctin A given intravenoudignificantly inhibited the development of Shay
ulcers and indomethacin induced gastric lesionsais. It also inhibited water immersion stress
lesions induced in pylorusligated rats. Studies eask reports provide support for the usdloke
vera in the treatment of radiation ulcers and stasienslin man. The anti-inflammatory actions of gel
in vitro provide support for the proposal that iayrhave a therapeutic effect in inflammatory bowel
disease. Acemannan is under consideration as aeriexgntal remedy for inflammatory bowel
disease.(N. Parmar; 1986, W.Suvitayat et al; 1B9Teradaira et al; 1993)

9. Anti diabetes

Evidence for anti-glycation properties Affoe vera can be found in studies with diabetics, both ahima
and human. Diabetes mellitus, marked by insulinc@gfcies and resultant inability to properly @i
glucose in the blood, has been demonstrated tdibéoen Aloe vera’'s hypoglycemic effectsAloe
vera assists in reducing blood glucose to more norregkls specifically in type | and type Il
diabetics, not in non-diabetics. This indicatest tthee activity of Aloe vera is condition specific.
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Nearly half of diabetic patients surveyed in Texggorted usingiloe vera or other herbal remedies
as complementary therapies for their diabetes. kleappeared to enhance the hypoglycemic effect
of glibenclamide when given orally to diabetic patss in doses of 1 — 2 tablespoons twice daily.
There are no reported randomized controlled tdateparing aloe to any oral hypoglycemic agent or
insulin in treating human diabetics. (H. Beppulgt393, P.Bwitti and C.Musabayane; 1997, M. Koo;
1994, P. Noel et al; 1997)

10. Other Activities

Aloe vera gel provides powerful anti-oxidant action, due-tamongst other properties - its vitamin
content, especially vitamins A, E, and C. In aduditito its innate anti-oxidant properties and
constituentsAloe vera have the ability to stimulate the body’s own amtidant activities. This results
in reduced oxidative stress, which has been showplay an important role in age related diseases”.
Aloe vera appears to enhance immunity on many levels. Restadies, identified specific fractions
that enhance anti-tumor activity as well as a sdamolecular trigger for fibroblast activation. It
further elucidated the structure of modified aloglypaccharide (MAP) and illustrated that this
promising nutraceutical can prevent UVB radiati@mage to the skin even when it is applied post
exposure.The gel has been used in the field ofistgntit is extremely helpful in the treatment of
gum disease; it reduces the bleeding of the gunis;pgowerfully antiseptic in gum pockets and its
antifungal properties help greatly in the problendenture stomatitis.

(Kojo Eshun and Qian He; 2004, A.Valerie et al; 20Rajasekaran.Subbiah et al; 2005)

ALOE VERA IN COSMETICS

Aloe vera has been added to many cosmetic products for nyaays because of its known
rejuvenating action. It achieves this in severdfedént ways. Firstly the polysaccharides act as
moisturizers, hydrating the skin. Secondly, aloatisorbed into the skin and stimulates the fibigibla
to replicate themselves faster and it is theses ¢blit produce the collagen and elastin fibregheo
skin becomes more elastic and less wrinkled. Alse anakes the surface of the skin smoother
because of its cohesive effect on the superfitdddirig epidermal cells by sticking them togethér. |
also possesses the ability to interfere with theyere that produces melanin deposits in the skin,
preventing the formation of 'liver spots' which deto form in ageing skin.(I.E danhof and B.H
Mcanally; 1983)

GEL STABILISATION

Upon cutting, there is a maximum of six hours tabgize the active ingredients within the gel and
leaf. When exposed to air the gel rapidly oxidiz@scomposes and looses much of its biological
activities. Various patented methods are knownstabilization of the gel. In the heat treatment
processing, sterilization is achieved by subjectimg aloe liquid obtained from the activated carbon
treatment to pasteurization at high temperaturee@drp has reported that the biological activity of
A. vera gel essentially remains intact when the igeheated at 66 for periods less than 15
minutes.Extended heating ofAloe vera places great stress on its constituents and comgpeotheir
structure and activity. Heating denatures the angicids, deactivates the enzymes and breaks the
lengths of the polysaccharide chains (the longerpblysaccharide chain, the greater its ability to
stimulate the immune system). For these reasolt pcocessing is the superior method to ensure and
protect the activity and integrity @foe vera’s constituents. In this method there is no apfiticeof
heat and enzymes (glucose oxidase and catalase)sadeto inhibit growth of aerobic organisms
within the gel. Unfortunately, many of th#doe vera formulas on the market today are the result of
poor technology in stabilizing the aloe gel. Adalitally, these formulas are processed with excessive
heat and filtration, destroying the valuable acipadysaccharide fraction. In throwing away the rind
or outer portions of théloe vera leaf and using only the gel or matrix, which iargtard practice in
the industry, the vast majority of active constitiseof Aloe vera are also thrown away. It is estimated
that 80 — 85% of the actives Woe vera are found just underneath the surface of the (in@.
Danhof, B.H. McAnally; 1983, B.C Coats; 1994, H.klble; 1975, Homecare Lberica S.A; 1983,
R.G. Maugan; 1984, Cerqueria; 1999)

PREPRATION OF GEL BEADS:

Aloe gel was collected by making cut ay mid of léeve. In 300 mg of sodium alginate solution in 10
ml of distilled water add 2gm of gel, mixed at 10@®n using magnetic stirrer (remi India) for 15
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min. This was then extruded via syringe ( no-1i@jo 5% calcium chloride solution with gentle
agitation at 37° C. The formed beads were alloveesténd for 5 min in the solution , separated by
filtration through wattman filter paper (size 0.4%M (S. Kapoor, S. Saraf* et al; 2008)

Prepration of lotion containing beads and aloe gel:

Novel lotion was prepared by suspending equivate2gm aloe gel beads in 15ml of calamine lotion
BP. The conventional lotion was prepared by inctapog the 2gm aloe gel directly into 15ml of
calamine lotion BP.

Figure 1. Prepared Aloe Gel Beads

EVALUATION OF GEL BEADS

1 Morphology of gel beads: The mean diameter dibehds were performed using optical
microscopy.

2 Crushing property: 50gm beads of aloe gel weesgad over butter paper to observe the crushing of
beads to access its handling during applicatidotadn.

3 pH: Ph of 15ml of lotion was determined by ugittymeter (181remi, India) and colour is observed
with naked eye to observe the compatibility witimsk

4.Reological studies: Both lotion were allowed tansl for 24hrs and sedimentation ratio was
calculated by using standard formula . redispdisabf lotion(15 ml) observed after 24hrs by its
flocculation . Viscosity of both lotions was meastiby Brookfield viscometer. Cracking property for
5ml of each lotion was determined by keeping thémefaigerated temperature ( -4 degree centigrade
) for 24hrs and separation of solid and liquid ghasre observed.

5. Stability study: Stability study of both lotions carried out in terms of physical evaluation by
naked eye at room temperature.

6. Sensitivity of lotion: Six volunteers (25-30 yrafter applying the both lotions on forearm f@ 2
min, observed for any irritation or edema formati¢® Kapoor, S. Saraf* et al; 2008)

RESULT AND DISSCUSION

The prepared Aloe beads were evaluated for follgwiarameters:-

1. Morphplogy of Beads: Beads formed are in sphérghape and have diameter 0.206mm *

0.03.(Table 2)

2. When beads pressed over butter paper , Aloexgeles out easily showing easy to squeezing of

gel from bead at the time of application.

3. Rheological studies:

* Sedimentation volume: Sedimentation for novel 898.+ 0.01 and for conventional lotion is
0.489 £ 0.03. Novel lotion is more stable as highelume of sedimentation ration indicating
higher suspendability.
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» The Rheological property i.e redispersability, sty and cracking property show the good
stability characteristics of novel lotion at rooemiperature compared to conventional one.( Table
3)

» The pH of both lotion compliance with skin pH, tip#d of the novel lotion was found to be 5.5
+ 0.02 as compared to conventional lotion pH 4@A3 ,which shows that it is more compatible
with the skin.

Table No.2 Morphology of Aloe gel beads

Evaluation parameter Result
a) Shape Spherical
b) Diameter 0.206 + 0.03 SD
C) Crushing streng Exudes out

SD = Standard deviation

Table No.3 Evaluated parameters of two lotions

Evalution parameters Novel lotion Conventional lotion
1) Physical evaluation

a. pH 5.5+0.02 SD 4.0+0.03 SD

b. Colour Pink Pinkish green

Pinkish green

2) Rheological studies

a. Sedimentation volume | 0.869 +0.01 SD 0.489 +0.03 SD
b. Resdispersability Easily dispersible Not uniform

C. Viscosity 1700cp +1 SD 1000cp =1 SD
d. Cracking property Flocculated Deflocculated
CONCLUSION

The list of the beneficial uses @loe vera continues to grow, as more scientific research is
performed. There is growing experimental evidermeits use as a moisturizing agent. Given the
exponentially growing demand for it in the intefpatl market,Aloe vera presents the finest
commercial opportunity among the various mediciplants. Utilization of proper manufacturing
techniques and development of appropriate analyticdis are essential requisites. More extensive
studies on the active constituentsAbbe vera still need to be carried out to market this pradiide
have formulatedAloe vera beads and all the rehological and the stabilitdies shows that the
formulated product is stable and hence we concthde it may be given as an effective dermal
preparation for treating various skin diseases ambrmal skin conditions. Overall study revealed
that as compared to conventional lotion, the prsgphaovel lotion is more stable and effective
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