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ABSTRACT

Tlas review wamly deals wiil the Formulation Development of Enteral Nutrtion Prodhess, Nuinbon plays ao unpociani ole m the
prevention and management of maiy desssses, Chronie illness is associated with many complications such as anorexia. hypermetnbolism
malabsogpdion, atroplry of muscles, liver, Bidney, asstroimtestinal tract hems, and impaired cell mediated immmnity, sescephibility te infection,
poor woldned healme, anaemiea, deatls. Hewce it is important 10 correct calonwe and antrient deficiencics whenever possihle. The tarm aiteal
imeams “within o by the way of gastromiestinal fract™, The nutrition product given by enteral rnsle called as enteral nutritton prosdace, The
different types of enferal mardtion are classified as Short term and lomg term enteral motrition. Enferal tibes are made of PVC, Polyurethane
gte. The selectici of the eotesal foeinala & patient specific thus it mstrticnasl gequuiensents, the dnpredisnts wad de it are taken dito
consideration, The classification of formmidas is also dons on the besas of the patient”s needs and mgredionts used in it The enteral feeds can
bz given in the Forn of soluticns and powders which require vecomstitation. The quality oontrol fest like Osmodality. pH, ofc s also faken o

comsideraticn, Thas, the uapose hers 15 o pont o explicitly the formudation development of enteral nuirition products,
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INTRODUCTION

Nutrition

Nutrition may be defined as wtilisation of food by living
organisms. [t sigmificantly promotes man's development
health and welfare®

Importance of Nutrients

Mutrition plays an inportant role in the prevention amd
management of many discases, None today would
challenge the concept that mutriteonal support i an
imtepral and essential element in the care of the patient
who ® critically il numritiomally, depleted or both
Patients unable to consume necessary nutnents orally
require alternative form of mutrtional suppert. Chrome
illness is associated with many complications such as
anorexin, hypermetabolism, :I!IlalFlI'JliEll].:l‘l.CIJI atrophy of
muscles, hiver, kadney, gastromtestmal tract heart, and
mpamred cell medsated immunity, suscephibility to
mfection, poor wound bealing, anaemia, death. Hence il
15 unportant o correct caloric and mutrient deficiencies
whenever possible. Patients need adequate nutrntion to
recover from any illness, Patients who are critically ill
have high owiritional requirements and can become
malnourished very quickly.

Enteral Route And Enteral Nutrition

The term enteral route means "within or by the way of
the gastromtestinal (GI) tract.™

The nutrtion product given by enteral route 15 called as
coteral nutrition product.

Commercially avalable hoguid mutritional supplements
are generally referred 1o as oral supplements and “enteral
feeding” and "tube feeding” are used interchangeably”
ENTERAL NUTRITION

The best way to feed a patient 16 using their own
gastroinfestinal tract (stomach and bowel). Feeding by
the gastromtestinal tract 15 called "Enteral Feeding™ We
also refer to this as feeding through the gt. Because
paEienT5 cannot swallow food if thev have a breathing
tube in then throat, they are fed rhrmlgll a feeding tube
An especially stenle clc.slgmd sohition that contains the
mutrients 15 specifically made for patients who have
difficulty m swallowing, thus patienls recovery is
possihle.

Neetl OF Enteral Feeding

1] Enteral mmtrition is for patients who are imconscious
and sedated,

2] Tt 15 for patients who have an eatimg or swallowing
proeblem and thus makmng it impractical for mtake of
mitritional requirements orally.
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3] Enteral feeding is to be dome where nutritional
requirements cannot be taken orally; the placement of
tubes m GI tract & simple and low sk Due to ths, the
use of this feeding i in demand.

Types of Enteral Feeds

Enteral feeds can be given by any of the 3 ways. They
arc Bolas, Intermuttently and Contmuonsly, Bolus 1s very
sinple requoring minimal equipment but mereazes the
risk of GIT. It can be piven by pravity. Intermittently
gives time freed of feedmg bnt moreases rsk of GIT. [t is
bv gravity or pump. Comtmuously has an advantage of
reducing Gl svmptoms. [1 s pump system. Fig 1
CLASSIFICATION OF ENTERAL NUTRITION
Types of enteral mutrition are classificd dependmg on the
duration of tune and the rovte of adounistrstion. Fig 2
Short Term Enteral Nutrition

The duration of time for short term enteral nutrition is
less then 30 days The preferred route of admmistration
15 masal route, If a tube is nserted through a nose, it is
nasal route. They are further classified as:

A] Nasogastric Eoute

[ubes that end i the stomach are called "gastric” tubes
or 3 tubes, The gastric part 15 the preferred site and so
this is called as Nasogastric route. Small-calibre NGTs
are used solely for feeding, whereas larger ones can be
used to decompress the stomach, monitor gastric pH, and
provide medications or feedmgs. A fine bore tube. eg;
vygon Fr 8 masogastnic tube [ a PVC tube wathout guide
wire ) is recomumended when enteral nutriteon 15 required
for less than 2 weeks, or if a new tube needs to be passed
every might . Where the duration of feeding 15 owver 2
weeks. a fine bore tnbe Eg: Flocare Fr & (a3 polyurethane
tube with a goide wire) s nsed, The nasogastric tube
should be replaced every & weeks if gastrostomy 5 not
mdicated,

E.g Flocare Fr. § 15 wide enough for all tvpes of feed and
15 comfortable for most patients.

Advantages:

1] Small bore twbes should be used than larger ones
because of comfort.

2] These mibes are sufable for shot-tenn use
Disadvantages: 1] Nasally placed tubes can canse local
iritaton, epistaxis, and simusitis.

2] The larger bore tubes can result m patient dscombort
and frequent self-extubation.

B] Naso- Jejunal Route

The site of admmmistration 1s jepuna. A tube mserted mto
the jepummum 15 called as “J” tube or jejuna tube. Flocare
ar Corfla Merck feeding tubes are used for Naso jejuna
mbes. They are usually mserted by a radwologist or
eodoscopist.

Ep: Patients who have gastro paresis may benefit from
Naso — jejuna feeding.

Advantages:;

1] Generally smaller in size compared with NGT s

2] They cause less discomfort

Disadvantages: Clogging of the tubes with nutrients or
medications 15 more prevalent

) Naso-Duodenal

The stomach empties toward the right side and into the
small bowel The mitial segment of the small bowel (or
small mtesting) 15 called the duodenum. A tube that ends
in the duodenum s called a duodenal tube. Nasal route 1=
the preferred rowte of admimistration and duodenal 15 the
preferred site of admmistration. Thus # called as Naso-
duodenal.

Advartages:

1] Generally smaller in size compared with NGT s

2] They cause less discomfort

Disadvantages: cloggmg of the tubes with mutrnients or
medications is more prevalemnt

Long Term Enteral Nuiriiion

The duration of time for long term enteral nutrition 15
more than 30 days. Patients with agitation and self
extubation are best managed by long term nutrition. They
are firther classified as

1] Gastrostomy

If a tube mserted through a puncture site can be
identified by the end of the word. A puncture hole s
called a "stoma™ or "ostomy”, A stomach tube that is
inserted throngh a pancture 5 called as gastrostomy,
Gastrostomy  tube  insertion  should  pommally  be
considerad if it is anticipated that the enteral feeding will
be required beyond 4 weeks. It should also be conssdered
where it 15 difficult to pass a nasogastnic tube due to
obstruction, and where nasogastric tubes are having a re-
passed frequently.

Gastrostomy 15 further classified on the basis of mode of
action as follows:

A]PEG B|RIG C]PIGG

A] PEG

A puncture through the skin is called "percutansous”, A
feeding mbe mserted through a puncture wound is called
a Peromaneous  feeding tobe. It is inserted
endoscopically and held m place with an mtentional
retention dome. A change of tube 18 recommended after
every 1 vear They can be removed by fraction.

B] RIG

RIG 15 "Radielogical mserted gastrostomy tube™. It is
inserted radiologically and s held m place with an
infentional retention balloon Tt can last for 4 — 6 months.
The balloon tube gastrostomy tube s used as
replacement. It 15 mdicated for patients who have
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obstructing lesions in upper Gl tract, which prohibits the
passage of an endoscope, or where o seeking s a
risk. If an obsiruction to pasmg the endoscope 1s
anticipated. or if a PEG insertion fails, then RIG is the
preferred method of inserton

C] PIGG

PIGG 15 “Pre-oral imagmg-guided gastrostonmy tube”, [
iz mserted radiological and 8 held in place with an
mientional retemtion dome. A change of mbe s
recommentded after every 1 year. They can be removed
b traction

Advantages

1] It is cosmetscally pleasing.

2] It deereases skin nritation

3] It lowers nsk of migration and dislodgement.
Disadvantages

1] Mature gastrostony site s required.

2] The valve leaks and 15 of limited sizes,

3] It 1s more expensive than conventional tubes,

2] Jejunostomy

A jejunal tube inserted through a punchare s a
jejumostomy.  An open surgical jepunostomy should be
anticipated durmg the primary surgical procedure. In
exceplional ciucumstances, this & required as a pranary
procedure. This tabe can be mserted durmg surgery, o
bv a radiologist or endoscopist, Eg: In patients with
history of gastro — oesophageal reflux

Advantages:

1] Pump-controlled mfisions are recommended for
jejunal feedmgs given by Contmuous infusion to
decrease gastroesophageal reflnx

2] Jejunal access is appropreate in patients with a history
of tube feedimg
Pneumon:a or refhux esophagitis.”*

The type of mutrition is mammly based on the route of
administration and the tube nsed n thes roure s of utmost
importance. 5o the tube composition 15 as follows

Tuahe Composition

Enteral tubes are made of various materials such as
polyvinyl chloride, silicone (silastic) or latex and
poburethane.

Tubes

1] Polyvinyl chilonde:

Polyvinyl chlorsde is easy to place and it resists collapse
bt there is a risk of perforation and should be replaced
every 3 days

2] Sihicone:

Sibicone or silastic 15 pliable. It has a small diameter and
is more comfortahle than pohmurethane,

3] Polyurethane:

It is more comfortable for long term feedie but is not as
comfortable as silicone tube.’

Ryle's Tube Figz 3

These e manufsciorad fom non 0Xic, nono rrifan
PVC. These are specially designed for nasogastrc
infroduction for mutrifion and aspiuation of infestinal
secretion. Distal end 1 coned with corrosion resistant
stamless siee]l balls sealed o the fube (o assist the
passage of tubing durmg mtubation. Radio opague lhne
provided thromghout the tube for X-ray visualizatwon
Proximal end i provided with universal funnel connector
for easy extension. These are sterile mdmvidually packed
in peclable pouch pack ®

Levin's Tube Fig 4

These are designed for nasal and gastric introduction for
mutrition and  aspiration of intestinal secretion. These are
sthiconized & smooth outer surface to reduce chances of
tissue irritation. These are made up of thermosensitive
material, softening to body temperature conforming to
the shape of Nasogastric tract. These are provided with
full length radwo-opaque lne for checking the tube
placement. The provision is given for three eve-holes for
efficient aspiration. Soft tapered comnector at the
proximal end to fit easily with standard accessones,
These are sterile, non - toxic and pathogen free.”
FORMULATION ©OF ENTERAL NUTRITOMN
PRODUCTS

Takmg mto the consideration goals and feeding of
epteral mtrition, the shudy of formwlation aspect i of
utmost mnportance. The selection of an enteral formula
must be patient specific. The functioning and capacity of
the I tract, wnderbving disease states and patient
tolerance must be assessed to determine which formmla
shoukd be selected. Many formmlas are very similar m
comyposition, varyme only slightly in nutrient content. Tt
i= mmportant to be famuliar with the properties of
cominonty nsed enteral formulas,

Goals of Feeding

1] Selection of an appropriate formula

2] Formmla delivery

3] Indications of nurritionsl stats’

Formulatwn needs to have mutritonal réquirement and
they are as follows:

Mutritional Requirement

1] The recommmended dietary allowances serve as initial
euadelines m the selection and modification of a formula.
a) All mmtrients of the final foromula should be calenlasted
and compared with RDA for age or for the development
of delaved child for heaght

b) Vitamm mineral supplementation may be needed

2] The disease process ftself mdicates whether the
requirements are changed

3] Diug iduced mutritional deficiencies may develop
from long-term vse of medication that atfects
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a) Mutrient funetion and metabalism.

b} Decrease nutnent absorplion or synilesis.
Nutrient Composition
The formmlation of enteral mutrfion products mvoelves
active ingredients, additwes, and vehicle. Fig 5
Al Active Ingredient
The active mgredicnt can be given alome or m
combinations as per conditions and the treatment
required to . The active ingredients are
1] Carbohydrate
Carbohydrate acts as an cnergy source .Carbohydrate
sources mmst be soluble, digestible and have a low
osmolality.  Commonly  wsed  carbolydiate  sources
mchide com  syrup  sohds, hydrelyzed comstarch,
maltodextrins and other ghiweose polvmers. Some
gpeciality formmlas include various tvpes of fiber,
fructose, Simple sugars (sncrose and ghicose) enhance
the paltabilty of oral supplements but mercase
osmolality. The percentage of total calories from
carbobvdrate varies from 307 to 90% depending on the
comdition for which the product was fornmlated The
majority of enteral nutrition products do not contain
lactose, so should not be a concem in lactose-mtolerant
patients.
2] Lipids
Lipids provide an 1sotome, calork dense energy source
Com and sovbean oil are commonly used lipid sources in
epteral formmlas. Canola and safflower oils may also be
found. These vegetable oils contain mostly long-chain
trighveerides. They contribute essential fatty acids, limit
osmolality, and enhance palatability. Vegetable oil
contains varible amount of essential fatty acids. As it is
sotomie, it reduces the potential for hyperosmotic
diarrhoea,
Fat content of enfteral formulas varies from 1% to 55% of
total calories according to the formula's mtended use
Medmim-cham tniglycendes (MCT) do not requre bile
salts or pancreatic lipase for absorption and may be used
in patients with lipid malabsorption disorders. However,
MCT il does not contamn essential fatty acids and may
case delayed pastric emptying., leading to poor
tolerance, Fat enhances palatability and flavour of
formmla. Suggested EFA mfake especiallv lmoleic acid is
3% 1o 4% total calorie needs.
For example. procucts desipmed for pulmonary disease
amd glucose mtolerance ave high o fat, whereas products
designed for miestinal malabsorption contamn decreased
amounts of tofal fat,
3] Protein
Protein may be delivered as intact protem, partially
digested protein, or free ammo acids. Choice of product
1= based on the patient’s disease state and the abiity to

absorh the protem. Commonly used protein sources
inclinde casemates and soy profein solates. Polymeric
formmlas  contam  these  mtact  proteins.  Oligomeric
fornmles coptain enzymatically byvdrolvzed casein or
whey, Monomeric or elemental formulas contain free
mmne scids. The protein content of formmilas ranges
from approximately 4% to 32% of total calones

Products designed for renal disease may contain virtually
no profem, whereas siress and  mmune-enbancing
formmlas contain up to 801 00kcal. Specialized enteral
tormmlas mav be ecnhanced with branch-chain amine
acids, glutamine. or argimine.

B] Additives

Yanous addirves wsed are as follows

1] Micronuirients

It constituies of vitamins and ouinerals which are
provided m adequate volime to meet 100% of the RDA
Howrever, the volume required to provide the RDA varies
greatly among products from one to four litres,

2] Fiber

Fiber is added to enteral fonmlas to mmprove stool
consistency, The most conunonly added fiber is soy
polvsaccharide; an msohible fiber. This sov fibre helps to
waimdai poreal bowel wovement.  Oiber  insoluble
fibers are cellulose, hemicellnloses, and lignans. Soluble
fibers are guar gum, oat fiber, amd pectm. Fiber-
contaming formmulas can create complications m patients
who are fhud restncted or have delayed Gl transit

Content of fiber supplemented formula ranges from 5 to
14 g of fiber per htter. Recommended mtake of dietary
fiber is approximately 20 to25 g / day .Fiber intake of
less than 30 g / day did not seem to inpair vitamin,
muneral or drog boavailabality in the gut, The major role
of fibre m enteral formmlas 15 hkehy the contritution of
short chain fattv acids, which are trophic for bowel
mucosa. Because fibre has a potential protective effect
tor mmltple disease sates , mcledmg diverticulosis |
colon cancer, diabetes and heart disease , it mav have a
role for pateents i Jong tenm care facilities or patients
who will require enteral formulation for a prolong period
of tune

] Vehicle

The vehicle nsed is water,

Water

Enteral preparations are aqueous based preparations.
Water is the vehicle nsed and m case of powders they are
used for reconstitution purpose, Most of enteral formmlas
contam water i the general range of 690 to 360 ml per
1000mi of enteral formanla. Standard infant formulas are
0.67 calories/cc. whereas adult formmilas are 1 calone/ce
of 1.5 to 2.0 calories/ce. Quantdy water i the enteral
formulas is often described as water content or moisture
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comtent. Caloric density of a formula is dictated by the
amount of water contamed i 1the formula. Formilas that
provide | kealml are approxmmately 85% water
Fornwlas that provede 2kealinl are approximately 70%
watet *The following table shows different caloric
density accordmg to water content of the formmla. Tablel
Depending on the composition of the enteral nutrition
and the patients need, the classification of formulas is
dene. It s as follows

Classification OF Formulas

1] Pobymeric Formulas

Most of patients who are critically il may be enterally
fed with polyimeric formmla. Nitrogen balance has been
reported to be similar for patient with normal digestive
amd absorptrve capacty who was fed mfact protein,
partially hyvidrolyzed protein, and amino acids with
approxonately the same mnino acid profiles
Lactose-ContainingLactose-Free  Diets  (Polymeric
Diets)

Formmlations contaming Jactose are rarely vsed today.
Many patients referred for enteral feedings have geneti
or poquired lactase defickency. Lactose-free mixtures are
the basic feedmg formulations and are designed for long-
ferm usage. They generally provide 1 kealml and are
isotome, althongh they may be concentrated to 1.5-2.0
keal'ml A standard foromlation has 12%-20% of s
calories from protemn, 43%-60% of ns calories from
carbobydrates, and 30%-40% of s calories from fags
They contamn complex forms of carbohvdrates, fats, and
protemns and require some degree of digestion and
absorption. The use of the product containing lactose
woukl resubl in abdominal distemtion, crampmeg and
diarthoea.

2] Partially Hydrolyzed Formulas

These are macromutnients which may be partially or
completely  hyvdrolysed via enzvmatie activity mto
smaller components. It 5 indicated for patients with
partial digestive and absorptive capacitv. Patients with
resolved acute illness might be capable of transition fiom
paitially hydrolyzed formunlas to polymeric formulas.
Composition mav vary m free amimno acids and peptides.
type and quantity of fat, content of carbolydrate content
Some formmlas may have unpleasant taste and odour
Moat of the formulas are expensive.

3| Disease-Specific Formulas

Some formulas are  designed for specific  organ
dysfunction and seme are for metabolic stress,
Pulmonary Formulas

Most standard formmlas provide most nonprotein calories
as ¢arbohydrates. Carbohydrates are metabolized with a
higher respivatory guotient than lipids. New foromilations
are available that provide a majortty of calories as fat

(55%0) and mamtain the respiratory quotient below 1.0 50
that less OOy is produced per unitt of oxypen consimed.
This may he beneficial in the miubated patient with hing
disease who may be difficult to either oxveenate
appropriately or wean from the ventilator. For most
patients with pulmonary disease, mneeting calonc peeds
with a standard pohmmeric fornmlation is recommended.
The most important 1ssue 15 to provide adequate
mutvitional  support  amnd  avoid overfeeding,  which
produces a substantmlly greater mcrease m CO;
production  becanse  the respimtory  quotient  for
converting carbohvdrates to fat exceeds 1.0. In patients
with CO; retention and pulmonary failure, the ratio of
carbohydrate to fat calorics withm an enteral formulation
may have some mmpact

Eenal Failure Formulas

Patients with renal failure may benefit fiom a formula
that mmimizes blood urea mtrogen formation, slows the
rate of renal falure progression, and meets mutritional
needs. This would be especially important for those
patients with marginal renal function who are attempting
to avoid dialysis therapy or patients who are not diabheed
on A regular basis, Enteral nutrition products designed for
patients with renal falire are low m protein, phosphons,
maznesinn.  potassimm, and  sodmmn.  Special
formmiations are awvailable that contamn primarly the
essential aming acuds. The premise 15 to nse urea for the
production of requioed  nonessential ammo  acids,
ultmately reducing wrea waste, Certam tvpes of enteral
products may be appropriate based on the level of renal
impamment. In patents with glomerular filtration rates
below 23 mLAmin bl not on dialvsis, low-prodein diets
providing 0,28 & protein | kg /day

With essential amino acid supplementation may be
beneficial

4] Modular DMets

Modular feedings consist of mdmvidual  mutnent
components that are mixed to create a specific enteral
formmelation or can be added to an existing one. They
exisl as separate nutrient units: fat, carbohydrate, or
protein. This, a custom enteral sohmtion can be devised
or mdividual components added to a commercial formmla
to oltain higher levels of a particular murient. One
purpese for using modular formulas s supplemental use
it may add calarie or protemn density. Tailor tube feeding
to indwidual motritional needs as a sopplement 1o
commercial enteral formulas.

Advantage: It can be de novo fornmibated for
individualized designed of ootment formula to meet
specific mitrient needs of an mdividual

Advantages of de novo enferal formmilation melide
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1] Customizing the formwla to meet specific mutrient
compositaon of e patient

2] Select cases uming de novo forrmilas have reported
cosl Savings.

Dizadvantages of de novio formula include

1] Complexity of ordermg specific nutrient composition
as well as the method and rate of tube feeding
admimnstration unless a standardized orders form s nsed.
2] Increased cost of labour

3] Complexity of calculating mutrent composition

4] Potential nsk of bacterial contammaton  from
excessive handling of formulas

3] Potential physical moeompatibalities with msoluble
components,

3] Elemental Diets (Monomeric and Oligomeric Diets)
Elemental or chemically defined formmilations —are
designed for use m patients with "lmited" digestive
capecity. This may mchide diseases m which the bowel's
absorptive capacity is functionally or surgcalky reduced,
such as Crohn's disease or short bowel syndrome. They
are delvered as free amino acids alone (Aonomeric) of
free  amine  acids, dipeptides, and  toipeptides
(Dhgomeric) that can be absorbed via active transport
mechanisms withou! prelinmnary mitalommal hydrolysis,
They may be combmed with easilv absorbed fats
(medmm-cham tnghveeride oil) and'or carbohydrates
(maktodextring). Elemental diets are fiber-free, and
because of the presence of multiple small particles, they
arc highly osmotic. There 5 no advantage mn using an
elemental diet in a patient with a normal gastrointestmal
tract. Elemental diets are much more expensive than
polymeric formmlas, and the poor taste nsnally prechides
adequate oral mgestion amd necessnates tube feeding,
Mewer flavour packets are available and may improve
the taste and patient acceptance.

6] Specialiy Diet Products
Specialty formmlations are available for the patient with
mnique  mutritional  requirements, Ghitamine is a

nonessential, neutral amino acid derived from skeletal
mscle breakdown, It is essential for rapidly dividing
cells and it is actrvely metabolized Ty the small intestime,
where it serves as both a nitrogen donor for nocleic acid
synthesis and an energy source. [1 has been shown o
mantain small bowel mucosa when placed wn parenteral
gobntions as compared with ghtamine-free parenteral
formmiations. Arginine 15 a nonessential amino acwd that,
m supra, physiclogical amounts. has becn shown to
mcrease mitrogen retention, accelerate wound healng,
and enhance mumune functions. Postsurgical cancer
patients who were tube-fed an emteral diet contaming
arpinine, structured bpuds, BNA, and menhaden ol
improved mvitre mmunune responses and nitrogen balance

compared with controls who were fed a standard enteral
cliet

7] Blenderized Diets

Blenderized formmlations are a combmation of table
toods with added vitamns and minerals. They contain a
generons amount of fber and st be delivered throngh
a larger bore NET or a FEG. Although blenderized
formmlas are commercially available, patients can be
mstrueted in the preparation of a balanced regimen using
blenderized foods from themr kitchen.

8] Supplements

Patients who cannot meet all of their protem or calore
needs may be administered supplements. Thev may take
the form of a hiqpud. shake, pndding, or seld food bar
and may be taken with or between meals. The multitude
of available products and econflicting  informarion
regarding product efficacy can often make approprate
aggressive nutritional suppert complicated.™

9] Home Blend Formulas

Home blend formmlas are the formmlas which are to be
prepared in home iself The patient i3 required 1o
prepare tube feedmg ot home Home blend formulas
contain the active mgredients which are taken m
combination of alone. Occasionally patient requests or is
required to prepare tube feedme ar home.

Indications Of Feeding

Tube feeding should be considered for patients who
cammot o0 will not eat, for patients who have a hinctional
gut, and for whom a safe method of access is possible.

|. In most patients, ntrition support should be mitiated
after 1-2 weeks without nutrient mtake. Enteral feeding
is preferable to parenteral therapy provided there are no
contramdications, access can be attained safely, and oral
intake 15 not possible. In some patients, combinations of
enteral and parenteral mytrition may be necessary to meet
their mitrittonal needs.

2. Mechameal obstruction 1=
contraindication to enteral feeding.
3. Partmal mutritional support nsed to supplement diet if
oral intake 2 madequate m conditions such  as
gwallowing mmpamments due to stroke, Parkinson's
disease, motor neuron disease severe weight loss,
anorexia and nausen,”

Guidelines For Selection Of Produact

Substrate Source: Indridual requirements and abality to
tolerate  varwus sources of mfact or  elemental
carbohvdrate protemn and fiber.

Calorie Concentration: The calorie to vehune ratio will
affect the wvolume required to meet mritional
requirements. Increasing the calore-to-volume ratio will
affect the osmolality of the solution.

the only absolute
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Available Feeding Equipment: The size of the feading
mibe, drip chamber, and availability of pumps may affect
the choice of solution. Blenderzed feedmg and those
cotftaining  sov polvsaccharide fibers usuwally require
puinps for the nfiusion trough smaller bore ubes due 1o
higher viscosity.

Dosage Types Of Enteral Feeds

The enteral feeds are available in solutions or powdered
forms which are required for reconstitution.

Al Solution

Preprepared stenle feeds are used where possible. These
arve available i 5300 ml 1000 gl and 1500 ml vohunes
and come m ready (o hang presentation. These sterile
feeds can hang for & maxinum of 24 hes, If the feed has
to be decanted, avoid hanging times of more then 4 bhrs.*
Manufacturing Considerations

The basic principles mvelved m the preparation of
homogenous ligmids are the solubility of the solute and
mtermolecular and intermwolecular mteractions in the
final solrtion at equilibriom are idependent of the
manner in which the solation is made The raw materials
nsed in manufachunng hgquids should conform to well
throughout specifications, These specifications should
assire wdentity, purdy, upiformity, and freedom from
microlhial contamination. Incoming raw materials should
be thoroughly tested before they are released for
manufacturing. Aside from active mgredients, water is
uspally the most moportant constituent m a  lquad
product, Equipments 10 be used in processing of sterile
products mmst be scrupulously cleaned. Dhsimnfectant
inchides dilute solutions of hydrogen peroxide. phenol
derivatves and peracetic ackl. Equipments can be
sterilized using alcohol boiling water, antoclaving,
steam or dry heat Enteral mitrition products are simple
aqueons  solutions. S0 processing 5 simple,
strareltforward which mvoelves. use of mixing tanks with
agitations and if required steam jacketed for heating and
cooling purpose, All materials are formulated on basis of
weight per unit volume and water for injection used is
delivered to tank, by measuimg with metered valves. The
seoquence of addition of meredient s very crucial and
should be considered, from view of ease of addition,
solability, stability and complexity of analytical
procedures followed for in process control. The product
is subjected for filtration. Stenihization process is camried
bv membrane filtration process, The filtration of
products or sohitions 15 carmied to remove as much as
particulate matter at defined size ranges as possible. For
processing parpose, factors like water quantity, hmit of
particles. effective filization process are important.* ™ !

E| Powders
Powdered feeds. which requoe reconstitufion  are
prepared o the diet kitchen and should be wsed
immedistely or stored in the fidee They should be
brought back to room temperature before use and used
within 24 lrs of moomg.

Manufactoring Considerations

The findamental mamifacturmg of powders 15 Size
reduction and Mixing. Size reduction i through titraron
or pulverisation, Small szed particles are subpected to
mixmg by nsmg varwous mixing equipments. The sokds
or powders are more difficult to subdmide accurately and
precisely into individual dose containers or pouches than
in Tigids.

The tube feeding 13 of wtmost mmportant for enteral
mutrition. But, there are some problems associated with
tube feedng. The problems and the methods to overcome
to thas problem are as follows

Difficulty Associated With Tube Feeding

Special problems related to tube feeding mclude
eastroesophageal reflux and aspiration. Tube clopging,
dislodgment, and feeding intoberance are also important
problems. The meidence of tube cloggmg from
medications or mutrient sohitwns varies o the hreratue
from 2% to 9% New reclogging catheters are gencrally
successfill 1 alleviatmg  these obstructions,  but
occasionally a new tube mmst be placed. Tube
dislodgment by either patients or staff can be a
considerable problem and account for up to 60%% of tube
removals, The mean tube hife span seems 1o be 10 days,
which underscores the use of these wbes as short-term
devices.

Aspiration 15 one of the most mmportant and controversial
complications associated with tube feeding. Issues that
peed to be considered inclade the followmg: (1)
Differentiation of aspwration from oropharmngeal or
gastric contents, (2) The effect of tube size and presence
across upper and lower esophageal sphincters, (3) The
effect of body position on gastric reflux and aspiration.
(4} The effect of underlying disease (e.g. poor gastie
emptving with head trauma or diabetes mellstus). (5)
Establishment of gut access for short-term and long-term
use, (06) Infermittemt ws. confimmons feeding resimens,
aml (7) The possible advantage of jenostomy feedmg
OVeT nasogastnic of gastrostony feedmp

Critically ill patienis are & nsk for dismhoea om
multifactorial etiologies.’

The Methods To Overcome This Problem Are Given
Below

1] To lmit the risk of aspiration during tube feeding, the
followiig should be considered for each patient. For
gastric feedmg, {A) Raise the head of the bed 307457
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during feeding and for | hoor after. (B) Use intermittent
or contimeous feeding regimens rather than the rapid
bohs method, (C) Check gastnc residuals regularly, and
(D) Consider jejunal access o patients with recurrent
mbe feeding (not oropharyngeal) aspiration or in
critically ill patients with a ligher risk of gastric motility
dysfunction (c.g., head tranma). For small bowel feeding,
(A) know where the feedmg port of the NET or PEJ truly
15 (the closer 1o the hgament of Treitz, the better) ad (B)
episodes of severe vomiting or coughing can displace
some nonsurgical fubes, and radiographs may be
required to verify cirrent tube position.

2] Concurrent medication use, meludmg sorbitol-based
drags {e.g, Theophylline ehxir) and  antibiotics, is
commonkty associated with diarrhoea m the tube-fod
population.

3] Fiber probably has little role i conirolling tube
fecding-related diarrhoca

4] While metabolic problems may be less frequent with
enteral nutrition as compared with parenteral mtrition.
carefill attentdon to fld and electrolyvie management can
mmnnize significant metabobe complications.
Precautions For Enteral Natrition Products

1] Use close feeding containers to decrease nisk of
OF EAISI COntaminat iom.

2] Extension tubmg admmistration set and bag should be
changed daily.

3] Never add new formwla to old formula

4] Prepared formnlas should be refiiperated if not used
immedzately.

5] Feeding solutions should not be allowed to hang for
lonzer than 8 to 12 hrs.

6] The mean tube life span seems to be 10 days, which
mnderscores the use of these tnbes as short term.”
OUALITY CONTROL

1] Clarity

Sohrtions should be free from particulate matter and
gshould be clear. In the case of reconstitution; solution
shoulkd be clear and sterile after reconstinition.

2| PH

1] Gastric motility is reportedly slowed with solution
lower than pH 3.5.

2] The pH level of most commercial formulas s = 3.5,

3] Calone and mitrient density! gastric emptying time
may be slowed by formmlas containing higher calorie-
outrient density.?

3] Osmolality

It 53 a function of size and quantsy of omc and
molecular particles (protein, carbohydrate, electrohytes,
Al minerals) within a given volume Unit of measure for
osmolality 15 mOsmkg of water Vs unit of measure of
osmolality mOsm/L.

Factors affecting osmolality are:

a. Mmerals/electiolyvies: die o dissociation properties
and small size

b. Profeuy more lvdrolvzed componemsts such as aming
acils have greater osmotic effect than larger
molecular weight component such as ntact protemn.

¢. Carbolvdrate: more hvdrolyvzed components such as
glicose have a greater osmotic effect than larger
molecular weight such as starch;

d. Formulas  with  greater  hydrolyzed  nutnent
components have proportionately higher osmolality.”

4] Temperature

a. Sohition can be adnmunistered chilled if thev are
mfused by contimuons drip

b. Decreased mcidence of Gl side effects may ocour if
pmermnittent and bobus feedings are allowed 1o reach
room temperature prior fo administraton.

¢. Refrigerated sohitions should be  brought back to
room temperature before use

5] Sterility Test

The stenlity testmg 15 of wtmost imporance in

preparation of enteral nutrition products. The products

are stenlised by membrane filtration process, and should

pass the sterility test.™

Mew Technology In Delivery OF Enteral Nutritional

Products

Embrace® Enteral pump with charger

The Ross Embrace® enteral pump is a mucroprocessor

{computerj-controlled puinp that provides for accurate,

conmtrolled enteral feeding delivery m a safe, user-

friendly system. It 15 a volumetric pump that uses a

specially desioned feeding set. which mchudes a cassette

that delivers measured amownts of enteral product (1 10

500 mlbr in 1-ml merements) and features automatic

priming of pump set. It can be used in virtually any

setting by pediatric and adult patients whenever accurate

delivery of enteral nutrition hiquds 1s required. 1ts small

size and weight also make it a great choice for mobile

tube-fed patients who take abong their enteral pamp. An

arvay of optional travel accessores makes tube feedmg

less imtrosive on pctive lifestvles. Flow rate acouracy is

+/= 5% or 0.5 ml/hr, whichever is greater.

SUMMARY

Thus thes review mainly deals with the Formulateon,

Development of enteral mutrition products. Although the

tvpes of feeds and the physical charactenstics are

mcluded. this review mamly emphasizes on formulation

aspect of enteral owtrifion products. Nutrihion mav be

defined as utilisation of food organisms. Nutrition playvs

an important tole i prevention and management of

diseases. Patient: unable to consmme mutrients orally

require altermative form of nutnitional support. The term
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enteral means “within or by the way of gastrointestinal
tract “The different tvpes of enferal nuirition 15 classified
As Short term and Long term enteral mutrition. Short tenn
puErition is mainly throueh nasal route. Long term enteral
pifvitionn 8 for more than 4 weeks and i forther
classified as gastrostomy and jejunostomy. Enteral tubes
arc made of PYVC. Poburethane etc. The selection of the
enteral formula is patient specific and thns s nutritional
requirements. the ingredients used in it are taken into
consideration, The classification of formulas is also done
on the basis of the patient’s needs and mgredients used m
it. The enteral feeds can be given in the form of solutions
and powders which require reconstitution. The quality
control test like Osmolality, pH, Temperature is also
taken into comsideraton. Thus, the purpose bere 15 to
point ot explicitly the formmulation development of
enteral mstrition products.

CONCLUSION

It can tlws be concloded that the formwlation,
development of enteral nuirition  products 8 very
essential for patients who have an eating or swallowing
problem. Proper wse of the mgredients in fornmmlation
according to patients needs should be done m order to
develop an efMcient formunlation of enteral nubiion.
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