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Co-processed excipient combining starch (elastic) 
and lactose (brittle) is best suited as diluent for 
directly compressible ODT formulation where a 
faster disintegration is desired. Similarly, 
combination of a plastic and brittle nature material 
together complements in the dry granulation 
process which require materials with good 
compactibility-recompactibility characteristic. 
Microcrystalline cellulose (plastic) and dicalcium 
phosphate (brittle) combination is one of its 
e x a m p l e s .  S p r a y - d r i e d  s u c r o s e  w i t h 
maltodextrin/invert sugar content serves as binder-
cum-diluent for effervescent or ODT formulation. 
This can also be used as a diluent for sachet-based 
formulation. Xylitol with carmellose sodium and 
xylitol with dextrin are some other combinations that 
can be considered for sachet-based, chewable 
tablet formulation. 

Furthermore, there are co-processed excipients 
which find appl icat ion beyond sol id oral 
formulations. Microcrystalline cellulose when 
combined with carmellose sodium produces a 
water-dispersible hydrocolloid. Here carmellose 
sodium acts as a protective colloid and aids in 
dispersion of the product. This combination offers a 
thixotropic system, at a concentration as low as 
1.2%, which is the prime requirement for ready-to-
use oral  suspension and non-dr ip nasal 
formulations.

Manufacturing techniques:
Unlike physical blending of excipients, co-
processing involves use of sophist icated 
techniques that increases the physical interaction 
between excipients and enhances its morphology. 
As covalent bonds are not formed, the individual 
characteristics of individual excipients are retained. 
Co-processed excipients can be manufactured by 
different techniques such as spray-drying and fluid 
bed granulation/agglomeration being the most 
popular ones. Other techniques such as solvent 
evaporation, dry granulation by roller compaction, 
hot melt extrusion, freeze thawing, crystallization 
have also been used.

Figure 2 highlights the difference in surface 
morphology of microcrystalline cellulose and 
silicified microcrystalline cellulose, the latter offers 
an enhanced flow characteristic and improved 
compactibility.

Introduction:
Direct compression stands to be the first choice of 
any formulator developing a new tablet dosage 
formulation owing to the simplicity and low 
processing cost. However, the particle morphology 
of active and excipients involved in the formulation 
strongly decides success of direct compression 
approach. Tablet processing concerns like 
flowabil i ty, compactibi l i ty, compressibi l i ty, 
uniformity in blend distribution together is not met by 
a single component and hence, there is need to 
switch to granulation approach. An alternative 
solution to this concern is the concept of co-
processed excipients.

Co-processed excipient is the product of 
combination of two or more excipients without 
covalent bonding and thus retaining favourable 
attributes of each component. These excipients are 
selected based on their deformation behaviour viz., 
brittle, plastic, or elastic (Figure 1), and combined to 
offer complementary characteristics. Elastic 
material regains its original structure once pressure 
is released; plastic material undergoes permanent 
deformation, and brittle material undergoes 
fragmentation. Pharmaceutical excipients exhibit all 
three types of deformation with one being 
predominant.

Figure 1: Types of deformation behaviour observed 
in pharmaceutical excipients

Insight on co-processed excipients
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by permitting evaluation of toxicological data of 
individual excipients and characterizing their 
analytical parameters. Moreover, if the parent 
excipients are GRAS certified the co-processed 
excipient can be considered GRAS as well. 
These co-processed excipients have the below 
mentioned limitations:

Ÿ May require DMF status
Ÿ Composition being fixed, concentration of 

individual components cannot be modified
Ÿ Comparatively higher cost than individual 

excipients 

Nevertheless, co-processed excipients are market-
driven and not marketing-driven owing to its high 
demand in the pharmaceutical and nutraceutical 
industry. They reduce the list of ingredients involved 
in a formulation and thus, the cost of maintenance of 
a large inventory. Not only do they improve the 
formulation attributes and facilitate the ease of 
processing with high-speed compression machine, 
but also serve as solution to bypass the patent by 
505(b)(2) application. This is the key advantage of 
co-processed excipients that the formulators should 
consider while aiming to stand at par in today's 
competitive market.

 (a) Microcrystalline cellulose

(b) Silicified microcrystalline cellulose

Figure 2: Surface morphology enhancement using 
co-processing

Co-processed excipients are evaluated for their 
particle size distribution, particle density and in 
certain cases the viscosity as these are their critical 
material attributes. These critical material attributes 
differentiate them from their individual components. 
There are very few pharmacopoeial monographs of 
co-processed excipients such as:

1. Microcrystalline cellulose and carmellose sodium
2. Silicified microcrystalline cellulose
3. Compressible sugar
4. Confectioner's sugar
5. Sugar spheres
6. Ethyl cellulose dispersion (Type A and Type B) 

There are various co-processed excipients 
commercially available in the market, few of them 
are tabulated below (Table 1)

Conclusion:
Co-processed excipients are novel form of 
excipients, composed of components with available 
safety and toxicological data. IPEC has further 
made a way to support use of co-processed  -
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Table 1: Composition and application of commercially available co -processed excipients  
Type Composition  Application  

Cellulose 
based 

Microcrystalline 
cellulose 

Colloidal silicon dioxide  Improve blend uniformity,  
cushioning agent for MUPS based tablets 

Mannitol  Diluent for chewable, fast dissolving tablet  
Dicalcium phosphate 
anhydrous Diluent for roller compaction  

Guar gum Chewable tablet with better sensory 
experience 

Carmellose sodium  Suspending agent/stabilizer for suspension 

Lactose 
based 

Lactose 
monohydrate  

Powdered cellulose 

Diluent for dry granulation and direct 
compression  

Microcrystalline cellulose  
Maize starch  
Microcrystalline cellulose 
and Maize starch  

Hypromellose  Diluent for direct compression based 
sustained release formulation  

Mannitol 
based Mannitol  

Maize starch  

Diluent for ODTs  Low substituted 
hydroxypropyl cellulose 
and Polyvinyl alcohol  

Hypromellose  Diluent for direct compression based 
sustained release formulation  

Sucrose 
based Sucrose 

Maltodextrin and Invert 
sugar syrup 

Diluent for effervescent tablets and ODT 
formulations  

Maize starch  Inert cores for pellet -based formulations  
Calcium 
carbonate 
based 

Calcium 
carbonate  

Maize starch Diluent for directly compressible formulation 
especially for antacid and mineral 
supplement tablets  Maltodextrin  

Xylitol 
based Xylitol Carmellose sodium  Chewable tablet and sachet formulation  Maize dextrin  

Calcium 
phosphate 
based 

Dicalcium 
phosphate 
anhydrous   

Maltodextrin  Diluent for dry granulation process, 
chewable, nutraceutical and mineral 
supplement formulation  Tricalcium 

phosphate   
Guar gum 
Povidone 

Docusate 
sodium 
based 

Docusate 
sodium Sodium benzoate  Solubilizer and wetting enhancement agent  
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[4]. They have most of the novel properties which  
can be safely used for drug delivery. The 
biopolymers are isolated from natural sources [5] 
which are economical. The synthetic polymers are 
prepared by using the different chemical treatment 
which has many harmful effects. The biopolymers 
have unique novel properties [6]. The biopolymers 
may be used for controlling the drug release in a 
sustained way, controlled way, extended way, 
prolonged way and thus are used as drug carrier 
bioexcipients [7]. Since they are having a natural 
origin and biodegradable in nature can be sued for 
minimizing the unwanted effects with synthetic 
polymers [8-10].
2. Advantages of Novel Biopolymer 
a. Biodegradable 
b. Biocompatible 
c. Excellent bioretardant property 
d. Biostabilizer 
e. Excellent bioretardant 
f. Natural 
g. Economical 
h. Environmental friendly 
i. Excellent filmability 
j. Excellent filmability 
3. Bionanoparticles 

Bionanoparticles are the nanoparticles that are 
prepared by using the novel biocompatible and 
biodegradable biopolymers. We can use the novel 
polymeric properties in developing the bio-nano 
particles for targeting the drug to the brain via the 
blood-brain barrier in an easy way. The bio 
nanoparticles may release the drug to the target 
insignificant amount. The bio nanoparticles are 
stable and their excellent release rate controlling 
properties makes it novel [11, 12]. 

4. Novel Sonication method for Nanoparticles 
Preparation 

The bionanosuspension can be prepared by a novel 
method called the sonication method [13]. In this 
method, the biopolymer as bio stabilizer cum 
bioretardant was mixed with other ingredients like a 
preservative, surface active agent like PVA, 
nanosizent with the distilled water to make a well-
dispersed suspension [14]. Then the mixture was 

Abstract 

The point of this review is to feature the novelistic 
properties as bioexcipient, isolated from different 
regular natural sources like legumes, seeds, 
leaves, vegetables, bits, roots, barks and so on and 
to investigate the probability in medication 
conveyance framework. The biomaterial s have 
been exposed to different physicochemical 
assessments alongside unearthly examination 
including UV, FT-IR, Mass and 1H NMR. The 
confined biomaterial was discovered tom be 
polymeric in nature having a various utilitarian 
properties. Based on its inbuilt polymeric properties, 
the biomaterial secluded from various sources, can 
be utilized as an option in contrast to accessible 
standard polymers at  extremely efficient 
economical scale. The separated biopolymer 
comprised of an interesting polymeric properties 
like accessible standard polymers. The isolated 
biomaterial from natural sources shown distinctive 
inbuilt polymeric properties by execution of various 
physico-substance examination. As we probably 
are aware there are various polymers accessible 
and oftentimes utilized design of novel medication. 
Yet, detached biomaterial from natural sources 
have demonstrated about their novelistic various 
properties like biodegradability, bioretardant, 
bioadhesive, filmability etc. 
Keywords:  B iopo lymer ;  B iocompat ib le ; 
B iomate r ia l ;  Na tu ra l  sou rces ;  IR ;  NMR 
Spectroscopy. 

1. Introduction 

Biopolymers [1], isolated from natural sources may 
be used as novel excipients having a polymeric 
nature. These isolated biopolymers have excellent 
bioretardant, bio stabilizer, and mucoadhesive 
properties. It has the excellent film-forming ability, 
and bio-stability properties [2]. The isolated bio-
polymers have excellent drug release rate 
controlling abilities. Since these are natural and 
edible, they are biodegradable and may be used as 
an alternative to standard synthetic and semi-
synthetic polymers [3]. The isolated biopolymer 
shows significant biodegradable, mucoadhesive, 
filmability, and retardability properties which are 
similar to properties of synthetic standard polymers 

An  Overview  on  Biopolymer:  A  Novelistic  Bio-Excipient  in 
Nanoparticulate Drug Delivery

Sushant Kumar, Pharmacy College Saifai ; Anurag Verma, TMU University ; Kamla 
Pathak, Pharmacy College Saifai ; Swarnima Pandey, Goel Institute of Pharmacy, and 

Sciences, Uttar Pradesh ; N. V. Satheesh Madhav, DIT Univesity, Dehradun;    
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6 .  A d v a n t a g e s  o f  B i o p o l y m e r i c 
Bionanoformulations Over other Formulations

a. Improved stability of bionanosuspension 
because of inbuilt properties of biopolymers 
b. Maximum drug entrapment efficacy can be 
obtained by designing bionanosuspension 
c. Biocompatible 
d. Biostabilizing activity 
e. Desired nanoparticles size can be prepared to 
cross BBB 
f. Suitable for brain targeting through ear route 
administration 
g. Enhanced bioavailability 
h. Drug may be released in a retardant manner 
i. Dose reduction to many folds because of longer 
residence 
j. Enhanced solubility of the drug 
k. Reduction of systemic toxicity 
l. Biodegradable
 
6.1. Limitations of Bionanoformulations

1 .  S t a b i l i t y  i s  a  b i g  c h a l l e n g e  f o r  t h e 
nanosuspension for long-term storage. 
2. Storage at a specified temperature. 
2. Rate of sedimentation of particles during long 
term storage. 
4. Precipitation issues during storage 
5. Accurate dose administration in form of 
nanosuspension. 

7. Nanoparticles in Drug Delivery 

Parveen, et al. [18], has suggested about the 
nanomedicine for targeted drug delivery. A number 
of the drug delivery approaches are under 
investigation. One of the approach to deliver the 
d rug ,  recombinant  p ro te ins  vacc ines  i s 
nanoparticles. By using the nana particulate 
systems the kinetic, body distribution profile can be 
modified [18]. The different polymeric NPs, ceramic 
NPs, and magnetic NPs, polymeric micelles and 
dendrites can be used for the drug targeting. 
Mohanraj and Chen [19], have mentioned about 
nanoparticles. His can be prepared by capsulating 
the drug in polymeric membrane [19]. A number of 
nanoparticulate systems like nanoparticles, 
nanospheres can be prepared drug targeting. In 
matrixes system the drug is physically and uniformly 
disperse in polymer matrix. This is called 
nanospheres. The hydrophilic polymer like 
Polyethylene glycol has been used as the drug 
delivery devices which circulated for long time and 
also target the desired cells, organs. Reis, et al. [20] 
stated about the different nanoencapsulation 
methods [20]. In this way the polymeric 

subjected to bath sonication for 10-15 cycles to 
f o r m u l a t e  t h e  n a n o s i z e d  d r u g - l o a d e d 
bionanosuspension [4, 15]. 

5. Evaluation Parameters for Biopolymeric 
Nanoformulations 

A never of evaluation parameters can be performed 
for the prepared nanosuspension as well as 
bionanosuspension. The different parameters 
which should be considered are particle size, 
particle size distribution, zeta potential, particle 
morphology [16], dissolution study, stability study, 
dispersibility,% entrapment efficacy, and in vivo 
study [6, 13]. 

The analysis of mean particle size and particle size 
distribution is an important parameter that defines 
the stability of the bionanosuspension. Nowadays 
the particle size and stability parameters can be 
evaluated by the Malvern zeta sizer. The zeta 
particle size gives an idea about the particle size 
and a particle size distribution gives an idea about 
the state of dispersed part ic le size, any 
agglomeration, precipitation or any lump is there. 
Particle morphology and state of crystallinity is a 
parameter  that  g ives an idea about  fo r 
understanding any changes in drug morphology or 
structure on nanosizing. The amorphous drug-
loaded nanoparticles can be characterized in the 
nanosuspension as well as bionanosuspension. 
This can be evaluated by x-ray powder extraction, 
s c a n n i n g  e l e c t r o n  m i c r o s c o p y  ( S E M ) 
characterization, transmission electron microscopy 
(TEM) characterization. Differential Scanning 
Calorimetry (DSC) is also another method for 
characterizing crystallinity [6, 14]. 

Zeta potential measurement is another parameter 
for the evaluation of the particle surface charge 
which defines the stability of the nanosuspension as 
well as bionanosuspension. Zetasizer can be used 
for the measurement of the zeta potential. A 
minimum of ±30MV is generally required for the 
stability of nanosuspension. 

T h e  s t a b i l i t y  o f  n a n o s u s p e n s i o n  o r 
bionanosuspension evaluation is very important for 
t h e  p r e p a r a t i o n  o f  w e l l - d i s p e r s e d 
bionanosuspension. As the particle size is reduced 
to the nano range, the surface energy is increased 
and the increased surface energy may lead to the 
instabi l i ty of  nanosuspension as wel l  as 
bionanosuspension. So the uniform particle size 
distribution leads to the stability of nanosuspension 
as well as bionanosuspension [17]. 
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7.1. Biopolymers a Novel Bioretardant in 
Nanoformulations Development 

Madhav [25], stated that a novel biopolymeric 
material can be used to prepare drug loaded 
biomicrodwarfs from Arachis hypogea seeds. The 
goal was to produce a product with a significant 
p r o c e s s i n g  a d v a n t a g e  w h i c h  s a t i s fi e s 
pharmaceutical formulators in scale-up processes. 
The biopolymer was isolated and characterized for 
its capability and efficacy to control the release of 
the drug [25].

Gupta and Madhav [26], have reported a method for 
isolation of a novel biodispersant from the seeds of 
Cicero arietinum and formulation of Escitalopram 
granules containing bio-dispersant. Bio-dispersant 
was isolated by the treatment the extract from seeds 
of Cicer arietinum with double distilled water and 
with ethanol and the bio-dispersant was collected 
and further analyzed for physicochemical 
properties like color, odor, particle size, shape, 
solubility and IR spectral studies. The preparation of 
Escitalopram, granules were done using drug, 
lactose, bio-dispersant, bio-binder and other 
processing agents. We have prepared six different 
formulat ions wi th vary ing b io-d ispersant 
concentration and bio-binder concentrations [26]. 
Tangri et. al., (2012) detailed about a method for the 
formulation and evaluation of sustained release 
tablets of atorvastatin by utilizing the biomaterial as 
a novel binder for the formulation of tablets. For the 
isolation of biomaterial unripe fruit pulp of 
Artocarpus heterophyllus was taken and the 
process of isolation used was simplified economic 
process. The extracted biomaterial was subjected 
for various physical and chemical parameters like 
color, color changing point, chemical tests, and I.R. 
spectral study. Various formulation additives were 
used to prepare Ibuprofen sustained-release 
tablets. The three atorvastatin-loaded formulations 
(FA1-FA3) were prepared by using different drug-
polymer ratios of 1:1, 1:3, 1:5, and other excipients 
like starch, talc, and lactose as diluents [27]. 
Erasmus and Taylor [28], reported that the cereal 
grains can also be used as an agricultural raw 
material rich in several biopolymers. Cereal grains 
contain major biopolymers like starch, protein, non-
starch polysaccharides and lipids. Dry milling, wet 
milling or combination of the both can be used for 
the primary extraction of the biopolymers. Grain is 
separated into its anatomical components by 
conventional dry milling. Anatomical components 
can be enriched in certain biopolymers like 
endosperm flour consist of approximately 80% 
starch [28]. 

nanoparticles may be prepared by using the 
polymers which show hw biocompatibility, effective 
drug release, and sustained release. A number of 
method like polymerization method. Thus the drug 
may be encapsulated in nano capsules and can be 
used for the targeting of drug to the target sites. It 
was also described about the development of 
camptothecin-loaded SLN and characterized of the 
different properties like particle size. The particle 
size was found to be less than 200nm. These were 
found to be in homogeneous size distribution with 
high encapsulation efficiencies that is more than 
90%. It showed a prolonged release profile of 
camptothecin from SLN [21]. 

The Fluorescently labeled nanoparticles were 
estimated after intravenous administration in in-vivo 
studies. Blasi, et al. [21], described about the 
formulation of lipid nanoparticles. These were 
targeted to brain with the aid of computer generated 
exper imenta l  design.  The h igh pressure 
homogenization was done for the formulation of 
nanoparticles. Lastly these were found to be 
suitable for intravenous infusion. These showed the 
nanoparticles formulation of nano range, which can 
be suitable as brain targeting carrier. Faraji and Wipf 
[ 2 2 ] ,  s t a t e d  a b o u t  t h e  a p p l i c a t i o n  o f 
Nanotechnology in various fields specially in drug 
delivery [22]. They suggested that this field is rapidly 
growing in developing the nanoparticles with the 
size of 5–200nm. The nanotechnology can be 
successfully used for the treatment of various CNS 
disorders. Patel, et al. [23] reviewed about major 
advances in drug delivery system [23]. 

Blood brain barrier impedes the passage of drugs 
which are administered to patients systemically. 
Brain extracellular matrix minimizes the distribution 
of drugs. To solve these problems polymeric 
nanoparticles can be used as a promising solution. 
To design the carrier for targeting to brain it 
necessary to understand the composition of blood 
brain barrier. Thus it is very challenging to design 
the specific carrier system like design of 
nanoparticulated system which can easily cross the 
blood brain barrier. Veiseh, et al. [24], presented in 
their review article about the various design 
parameters that affect the development of magnetic 
nanoparticles. MNPs are non invasive agents and 
used for passive targeting of drugs to organs as well 
as for disease treatment if therapeutic payload is 
integrated into magnetic nanoparticles .Authors 
have also stated that for the evaluation of MNPs and 
their behavior in body there is need of improved 
characterization tools [24]. 
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dermal delivery. It was concluded that the curcumin 
loaded biogel can be effectively used for the 
treatment of the wound by using a novel isolated 
biopolymer form sago as novel retardant cum 
stabilizer [31]. 

7.2. Bionanoformulation in Drug Delivery 

Madhav and Raina [15], developed and evaluated 
duloxetine loaded bionanosuspension. The 
bionanosuspension was prepared by using the 
biopolymer isolated form Prunus amygdalus seeds. 
The biopolymer was characterized for different 
physico-chemical characterization and different 
spectral characterization. The biopolymer was 
isolated by the simple economical extraction 
process and treatment with propanone and then 
solicited. The residue was recovered and the dried 
to get the free flowing powder. The duloxetine 
loaded bionanosuspension was prepared by the 
ba th  son i ca t i on  me thod .  The  p repa red 
bionanosuspension was then evaluated for different 
parameters like particle size, entrapment efficacy, 
dispersibility, zeta potential, in-vitro release and in-
vitro kinetic study and also in-vivo study for the 
determination of the amount of duloxetine reached 
to brain via external acoustic meatus. Madhav and 
Raina [15], explored the feasibility of external 
acoustic meatus for targeting of escitalopram 
bionanosuspension to brain. 

The research reveals that escitalopram loaded 
bionanoparticles were found to be targeted to brain 
via external acoustic meatus administration. The 
bionanosuspension was prepared by using the 
biopolymer from Piper nigrum in different ratio. The 
biopolymer consists of the novel retardant 
properties to release the drug in sustained manner. 
The research reveals that Piper nigrum can be 
safely used for development of bionanosuspension 
for targeting to brain via external acoustic meatus. 
Madhav and Raina [15], described about the 
preparation of duloxetine loaded bionanogel for 
brain targeting via external acoustic meatus. In the 
research work the biopolymer was isolated form 
Tagetes papatule and its ability in developing the 
duloxetine loaded bionanogel for brain targeting. In 
findings of research the biopolymer was found to 
have a novelistic characteristic as polymeric nature 
in developing the bionanosuspension. The 
bionanosuspension was found to be suitable for 
delivering the drug to brain. So the conclusion was 
that the external acoustic route can be used as the 
promising route for drug targeting to brain in 
treatment of depression. [14], describes about 
formulation of chlorpromazine bio-nanogel by using 
the isolated biopolymer as bioretardant from Prunus  

Madhav and Tangri [27], described about the novel 
biomaterial from the unripe fruit pulp of Artocaropus 
heterophyllus and the evaluation of its bio-
emulsifying ability by formulation of escitalopram 
loaded emulsions. The isolation of biomaterial was 
done from the unripe fruit pulp of Artocarpus 
heterophyllus by simple and economic process. It 
was subjected for various physico-chemical 
parameters like color, color changing point, different 
chemical tests, and I.R. spectral study. Four drug 
loaded emulsions were formulated (AH1-AH4) by 
using varying ratios of the biomaterial [27]. 
Escitalopram was used as a model drug for the 
formulation of emulsions. Evaluation parameters 
like globule size, pH, effect of centrifugation, 
viscosity, surface tension, creaming, freezing and 
thawing cycles and in-vitro release were conducted 
on the formulated emulsions. The presence of 
saturated hydrocarbons, aromatic ring secondary, 
and tertiary alcohol groups was reported in the IR 
spectra of the isolated biomaterial. Singh [29] 
described about the various components involved 
in pharmaceutical formulation development apart 
from active pharmaceutical ingredients. In recent 
years, the core area of research in pharmaceutical 
drug delivery is the excipient development because 
of its effect on the formulation designing 
development and targeted drug delivery process in 
various ways. 

Because of its low toxicity, biodegradability, stability 
and renewable nature biopolymers have become 
the choice of research as excipients. In this review 
some of the most common used biopolymers as 
excipient in pharmaceutical drug delivery systems 
designing have been discussed. [30] described that 
in order to know the most suitable matrix polymer, 
before starting the designing it is very important to 
know the properties of the available polymers. It 
was reviewed to give an information of the most 
suitable property of a range of biodegradable 
polymer [30]. Since the data are widely scattered 
over many sources and are very scarce compared 
to the conventional polymer. Data were presented 
mostly as ranges as well as in graphs for quick 
comparison reasons. One specific application, 
thermoplastic pultrusion with flax as reinforcement 
has been also studied. Singh and Madhav [31], 
isolated the biopolymer from Tapoica sago. After 
isolation it was characterized for different 
parameters like viscosity,ph, conductivity and other 
physical characteristics. The biopolymer was also 
tested for the presence of carbohydrate and 
proteins. The isolated biopolymer was also 
analyzed for different spectral analysis like FTIR. 
The isolated biopolymer was used for the 
preparation of biogel loaded with curcumin for the 
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showed the high molecular weight structure with 
polymeric nature as the polymers [33]. The isolated 
biopolymers still have not explored for their novel 
inbuilt characteristics in drug delivery, can be used 
as an alternative to standard polymers as these are 
biodegradable, biocompatible, bioretardant cum 
biostabilizer in nature. The biopolymers may be 
isolated in economical ways from the different 
edible natural sources [34]. 
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Ÿ      Titanium Dioxide Use as Food Additive 

On 06 May 2021  The European Food Safety Authority (EFSA) published their safety assessment of titanium dioxide (E171) 
(TiO2) as a food additive and concluded that E171 can no longer be considered as safe when used as a food additive. The 
announcement is attached below: 
Titanium dioxide: E171 no longer considered safe when used as a food additive | European Food Safety Authority (europa.eu)

According to EFSA, this is a result of a comprehensive review of all of the safety studies conducted since their original Opinion in 
2016. The full report is available on the EFSA website,  
Safety assessment of titanium dioxide (E171) as a food additive (wiley.com)

The opinion has been conveyed to Regulatory agencies, health authorities in EU  and European commission. The European 
Commission will now review the EFSA report and determine how to adopt and implement these findings on the use of E171 as a 
food additive. A possible ban on use of Titanium dioxide in Food application in EU is expected with most EU member states 
backing the EFSA opinion. 

Although the decision is applicable to Food application ( includes Dietary Supplements and Nutraceuticals )  it has caused 
ripples in Pharma industry also. The impact on the use of TiO2 as a colorant in pharmaceutical products is unknown at this time. 
The regulatory position adopted in the EU will become clearer as the findings of this report are assessed and reviewed by the 
EMA.

IPEC Americas and IPEC Europe have already begun discussions on this and are hoping to co-ordinate on an industry position 
with  EFPIA, AESGP and Medicines for Europe in the near future. 

Ÿ IPEC Questionnaire for Excipient Nitrosoamines Risk Evaluation – Revised 

IPEC Europe announced the availability of its revised “Questionnaire for Excipient Nitrosamines Risk Evaluation” (version 3).
First published in December 2019, this form has proven useful to excipient producers and MAHs alike. As before, its aim is to 
assist excipient manufacturers collect data in a standardised format that drug product manufacturers need to perform their 
nitrosamine risk assessments.

This version includes 2020 regulatory updates, referencing the EMA assessment report “Nitrosamine impurities in human 
medicinal products” and related “Q&As”, as well as US FDA Guidance for Industry “Control of Nitrosamine Impurities in Human 
Drugs”. Hopefully, the same information will assist in answering questions from other regulatory agencies, too.
New features are a matrix to help filter which sections need to be completed based on the structure and the origin of the 
excipient, and an optional conclusion.

A comparison Questionnaire highlighting the changes made in the new version is available at the below link 
Updated: Questionnaire for Excipient Nitrosamines Risk Evaluation - Articles (ipec-europe.org)

Ÿ Revision of Guidelines 

IPEC federation has planned for revision of its below guidelines and had invited volunteers to represent on the Review 
committees
· Excipient Stability program Guide (Q1 2022)
· Significant Change Guide 
· Certificate of Analysis Guide 

Ÿ Eli Lilly India gets nod for emergency use of antibody drugs combination for Covid-
19

Eli Lilly and Company India on June 1st 2021 said it has received permission for emergency use of its 
antibody drugs combination used for the treatment of mild to moderate Covid-19, in the country.

The company has received permission for restricted emergency use of its monoclonal antibody drugs, 
bamlanivimab 700 mg and etesevimab 1400 mg, used together for the treatment of patients with mild to 
moderate Covid-19, Eli Lilly said in a statement.

"Lilly is engaging in active dialogue with the Indian government and regulatory authorities to donate 
bamlanivimab and etesevimab in order to speed up access and provide treatment options for patients with 
Covid-19," it added. Bamlanivimab and etesevimab combination has been authorised under Emergency -
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Use Authorisation in the US and select EU countries for the treatment of the disease, the statement said.

"We are pleased that we have another innovative treatment option to offer India's healthcare providers who 
continue to be at the forefront of the battle against Covid-19," Eli Lilly and Company India, MD, Luca Visini 
said.

Earlier in May, Eli Lilly had also received permission for the emergency use of baricitinib in combination 
with remdesivir, for the treatment of suspected or laboratory confirmed Covid-19 in India, the statement 
said. 

Source: https://health.economictimes.indiatimes.com/news/pharma/eli-lilly-india-gets-nod-for-
emergency-use-of-antibody-drugs-combination-for-covid-19/83162720

Ÿ India's pharma industry vital for world's vaccination programme

India's pharma and medical devices industry, the 3rd largest producer of pharmaceutical products by 
volume and 14th largest by value, benefits from the economies of scale derived from the huge domestic 
and export market, cheap labour, and low-cost manufacturing. With its exports in FY20 pegged at US$ 
18.3 billion and a growth rate at 7.57 per cent, India meets 62 per cent of the world's vaccination 
requirements, and 40 per cent and 25 per cent of generic drugs in USA and the UK, respectively, 
underlining the country's pivotal role in catering to the world's healthcare needs.

India has also the largest number of FDA approved plants outside the US, nearly 2,050 WHO-GMP 
approved pharma plants, and a number of European Directorate of Quality Medicines (EDQM) approved 
plants with state of the art technology. Whereas the current market size of the medical devices sector in 
India is estimated to be US$11 bn in 2020, its share in the global medical device market is 1.6 per cent. The 
country ranks among the top 20 global medical devices market and is the 4th largest market in this 
segment in Asia after Japan, China and South Korea.

While both these sectors enjoy strong business fundamentals, the evolving pandemic scenario is 
challenging many established paradigms. Product priorities and many longstanding supply chain 
arrangements may have to be rejigged. Export and import bans, along with production and price capping 
regulations, are a cause of concern for potential investors.

However, the pandemic has presented not only challenges but also robust opportunities for India. If the 
crisis has exposed a string of chinks in the healthcare system, it has also witnessed many startups rising to 
the occasion. They have started innovating to accelerate low-cost development by leveraging the Central 
government's schemes like 'Make in India', Atmanirbhar Bharat, and Production Linked Incentive (PLI) 
scheme. India has witnessed 33 per cent lower manufacturing cost than USA, putting the country at a high 
competitive advantage.

A major area of concern is India's high import dependency on certain specific bulk drugs, which is as high 
as almost 80 per cent. Hence, the government's focus on APIs (active pharmaceutical ingredients) and 
bulk drugs is understandable. Notably, the PLI scheme for API has triggered much interest. The 
government has so far approved 47 applications with a committed investment of Rs 5366.35 crore under 
this scheme, which aims to make India self-reliant with respect to bulk drugs. Between 2022-23 and 2027-
28, the scheme is expected to contribute to an incremental sale of Rs 2, 94,000 crore and total incremental 
exports of Rs 1, 96,000 crore. Initiatives such as the National Biopharma Mission indicate that the potential 
of biologics, vaccines, and diagnostics has been recognized in the past also. However, the pandemic has 
underscored the need for a rapid ramp-up in manufacturing capacities and to quickly introduce new drugs 
and diagnostics based on biologics. The acceptance and penetration of vaccines is expected to increase 
for various preventable diseases. The pandemic would not only enhance the adoption rates of COVID 
vaccines; it would also spur the households to consider adult vaccines more actively. This will compound 
the demand, which emanates from massive programmes such as universal immunization. The 
consequent manufacturing investment is therefore likely to be both extensive and rapid. 
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The Indian Contract Manufacturing Organization (CMO) market was valued at US$34.80 billion in 2020, and 
it is expected to reach US$66.73 billion by 2026, at a CAGR of 9.5 per cent between 2021 and 2026. This 
upward growth trend is expected to skyrocket as many formulation companies in emerging markets are 
likely to launch their branded products while ensuring they have multiple manufacturing contracts with 
various vendors. The biggest factor driving the growth of CMOs in India's pharmaceutical industry is the 
growing need for ultra-modern processes and production technologies, which have proven highly effective 
in meeting regulatory requirements. To meet the efficacy and quality of the buyers these days, countries are 
vouching for API manufacturing and contract manufacturing to be co-located. According to the Cambex 
Study 2020, India has one of the highest numbers of CMOs with small molecule API facilities.

Both exports and imports of medical devices increased in 2019-20, with exports reaching US$ 2.51 bn while 
the imports reaching US$ 5.6 bn. The Indian medical devices sector's contribution has become a lot more 
prominent as the country pitched in substantially in the global battle against the pandemic by producing 
medical devices & diagnostic kits like ventilators, RT-PCR kits, IR thermometers, PPE kits and N-95 masks.

The medical device sector in the country is expected to reach US$65 bn by 2024 and become a global hub of 
its production.

While the opportunities are unmistakable, they also have a limited time-frame. In the formative years, most 
companies tend to rely on familiarity and expand in the home countries. However, most Indian companies, 
with significant exposure to the export market, are considering overseas destinations to de-risk operations 
and cater to newer export markets. Trade regulations also tend to lead many Indian companies to consider 
the overseas investment. The same, however, is true for global pharma majors. FDI in pharma sector is the 
9th largest in the country with a cumulative investment of US$ 17,746 million in 2020. Thus, India provides 
an enabling atmosphere for domestic and overseas investors alike.

The investments in pharmaceuticals are expected to be voluminous and rapid. Past experiences show that 
incentives have an important role in investment decisions. Also, many of the new investments may require 
land suitable for red category industries. Owing to the nature of the investments, the companies expect 
much flexibility concerning land pricing, payment, and contract terms. In the current scenario, where states 
are competing for incentives, companies would like to deal with a common agency for expeditious approvals 
for land and other relevant issues. It will allow companies to focus on core business aspects and achieve 
faster deal closure. National Industrial Corridor Development Corporation (NICDC) nodes across the 
country are already in possession of suitable land for the pharma and medical devices industry, offering 
plug-and-play facilities. It is well placed to attract investments so that production can start in no time. 

India's pharmaceuticals and medical devices industry has the resilience and robustness to trigger the 
country's post-pandemic economic recovery. But it also entails the need for concerted efforts towards 
building an industry support framework encompassing the central and state agencies to bolster India's 
position as the "Pharmacy of the World.”

Source:https://health.economictimes.indiatimes.com/news/pharma/indias-pharma-industry-vital-for-
worlds-vaccination-programme/83068967

Ÿ Sun Pharma, Ferring Pharmaceuticals ink pact to introduce obstetric drug in India

Drug major Sun Pharmaceutical Industries on 2nd June 2021 said it has entered into a licensing agreement 
with Ferring Pharmaceuticals to commercialise innovative obstetric drug Caritec in India.

One of the company's wholly-owned subsidiaries has entered into a license agreement with Ferring 
Pharmaceuticals Pvt Ltd -- a subsidiary of Switzerland-based Ferring Pharmaceuticals -- to commercialise 
a room temperature stable formulation of the obstetric drug Caritec in India, Sun Pharma said in a regulatory 
filing. The drug is indicated for the prevention of excessive bleeding in women after vaginal or caesarean 
childbirth, it added. As per the agreement, Sun Pharma is granted rights for co-marketing of the drug in India 
in the private market under the brand name Caritec. Ferring has developed the drug and received approval 
from the Drugs Controller General of India (DCGI) for introducing the medicine in India, Sun Pharma said.
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"Through our collaboration with Ferring, we are introducing an innovative medicine that will help in reducing 
thousands of deaths from postpartum haemorrhage (PPH) every year," Sun Pharma India business CEO, 
Kirti Ganorkar said. PPH is a leading cause of maternal mortality worldwide and in countries like India. 

Postpartum bleeding is a largely preventable and manageable condition, the statement said.

Source:https:/ /health.economict imes.indiat imes.com/news/pharma/sun-pharma-ferr ing-
pharmaceuticals-ink-pact-to-introduce-obstetric-drug-in-india/83172501

Ÿ  WHO validates Sinovac Covid-19 vaccine

on 1st June 2021 WHO validated the Sinovac-CoronaVac Covid-19 vaccine for emergency use, giving 
countries, funders, procuring agencies and communities the assurance that it meets international standards 
for safety, efficacy and manufacturing. The vaccine is produced by the Beijing-based pharmaceutical 
company Sinovac.

“The world desperately needs multiple Covid-19 vaccines to address the huge access inequity across the 
globe,” said Dr Mariângela Simão, WHO Assistant-Director General for Access to Health Products. “We 
urge manufacturers to participate in the COVAX Facility, share their knowhow and data and contribute to 
bringing the pandemic under control.” WHO's Emergency Use Listing (EUL) is a prerequisite for COVAX 
Facility vaccine supply and international procurement. It also allows countries to expedite their own 
regulatory approval to import and administer Covid-19 vaccines.

In the case of the Sinovac-CoronaVac vaccine, the WHO assessment included on-site inspections of the 
production facility.

The Sinovac-CoronaVac product is an inactivated vaccine. Its easy storage requirements make it very 
manageable and particularly suitable for low-resource settings. WHO's Strategic Advisory Group of Experts 
on Immunization (SAGE) has also completed its review of the vaccine. On the basis of available evidence, 
WHO recommends the vaccine for use in adults 18 years and older, in a two-dose schedule with a spacing of 
two to four weeks. Vaccine efficacy results showed that the vaccine prevented symptomatic disease in 51% 
of those vaccinated and prevented severe Covid-19 and hospitalization in 100% of the studied population.

WHO is not recommending an upper age limit for the vaccine because data collected during subsequent use 
in multiple countries and supportive immunogenicity data suggest the vaccine is likely to have a protective 
effect in older persons. WHO recommends that countries using the vaccine in older age groups conduct 
safety and effectiveness monitoring to verify the expected impact and contribute to making the  
recommendation more robust for all countries. 

Source: https://health.economictimes.indiatimes.com/news/pharma/who-validates-sinovac-covid-19-
vaccine-for-emergency-use/83147426

Ÿ Celon launches an emulsion-based drug to treat Mucormycosis

Hyderabad, May 31st, 2021: Hyderabad based specialty biopharmaceutical manufacturer, Celon 
Laboratories, announced the launch of an alternative drug - Amphotericin B Emulsion, for the treatment of 
Mucormycosis, commonly known as Black Fungus. The drug is set to provide much needed respite to 
patients reeling under the severe impact of the second wave of Covid-19 and the resultant Black Fungus.

Amphotericin B, is crucial to the treatment of Mucormycosis, of which a sudden resurgence is being 
witnessed off late among Covid-19 patients, across India. Though Celon has been manufacturing 
Liposomal Amphotericin B since 2013, market demands were not met due to the unavailability of a critical 
ingredient sourced from Germany — lipoids. To bypass the bottleneck caused by this sourcing obstacle and 
increase production of this medication, Celon developed an alternative, an emulsion-based formulation.

Developed by Celon's in-house R&D team in a record three weeks, the emulsion-based formulation will -
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provide leading hospitals and Covid-19 treatment centers with increased resources to treat the Black 
Fungus. Celon will manufacture 10,000 vials per day, which will ensure relief for approximately 6,000 
patients monthly.

Celon Labs' Managing Director, Mr. M. Nagesh Kumar, spoke of Celon's role during India's second wave of 
COVID-19: “Celon Labs is deeply committed to supporting the ongoing efforts to combat the Covid-19 
pandemic during this deadly second wave and to save as many lives as possible. The emulsion-based 
formulation is an ideal alternative to Liposomal Amphotericin B to combat the Black Fungus. The company 
will start supplying the domestic market soon.”

Additionally, the Chairman of Celon, Mr. Hocine Sidi-Said, expressed his gratitude to employees for 
achieving this important milestone: “I am delighted to see that Celon Labs has mobilized its talents and 
expertise to swiftly respond to this pressing medical need. I am grateful to the team at Celon Labs who have 
made the launch of Amphotericin B Emulsion possible.” 

Source:https://health.economictimes.indiatimes.com/news/pharma/celon-launches-an-emulsion-based-
drug-to-treat-mucormycosis/83115125
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IPEC India Forthcoming Webinars
IPEC India has planned a series of webinars on “Role of Excipient in Oral Solid Dose 
Applications”.

1) Lipid Excipients for Solubility and Bioavailability Enhancement by Dr. Agnivesh 
Shrivastava, Regional Technical Manager, South India & Nepal, Gattefosse India Pvt. Ltd 
on Friday June 29, 2021.

2) Innovations in Pharmaceutical Coating Technology – A way to address industry 
challenges by Mr. Prashant Thakker, Formulation Technologies Manager, Colorcon Asia 
Pvt Ltd on Friday, 16th July 2021. 

Mr. Prashant Thakker is currently working as Formulation Technology Manager at Colorcon 

 

3) Excipients for Long Acting Drug Delivery and Solubility Enhancement by Dr. 
Ankitkumar S. Jain, Manager, Technical Services and Application, Lubrizol Life Science, 
Health on Thursday, 5th  August  2021. 

Dr. Ankitkumar Jain has completed Masters and Ph.D. (Technology) in Pharmaceutics from 
Bombay College of Pharmacy, Mumbai. He has close to 9 years of industrial experience. In 
his capacity in different industrial roles at Macleods Pharma, Piramal Life Sciences and 
Merck Consumer Healthcare, he has been involved in development and optimization of 

Dr. Agnivesh Shrivastava is currently working as Regional Technical Manager - South India & Nepal at 
Gattefosse India Pvt. Ltd. Mumbai. He has published multiple research papers, book chapters and meeting 
abstracts related to formulation development and drug delivery.  He has a work experience of over 12 years 
and has technical expertise in formulation development of Oral and topical dosage forms, solubility and 
bioavailability enhancement, sustained release drug delivery, Lipid based formulations, Topical and 
transdermal drug delivery, Nanoparticulate drug delivery, Pulmonary and Targeted Drug Delivery systems 

The talk will cover application of lipid excipients in solubility and bioavailability enhancement of poorly water 
soluble drugs i.e. BCS Class II and IV. It will also include the steps involved in development of lipid formulations 
and their evaluation techniques with relevant case studies.

Asia Pvt ltd, Mumbai. He is a co-inventor of a patent on designing & developing of extended-release pellets 
filled in capsule for Antidepressant drug molecule.  He has work experience of about 26 years in 
pharmaceutical industry and is associated with Colorcon for last 16 years in various Technical roles and he is 
responsible for technical support in solid oral dosage formulations and product applications for various 
technologies such as Multiparticulate, Hydrophilic matrices, Osmotic and Immediate release film coating 
technology.

In the pharmaceutical and nutritional supplement industries, film coating is considered preferred method to 
provide product differentiation, patient adherence and support tablet performance characteristics. The film 
coating technology is an evolving science and last 20 years have seen major advances in the use of polymeric 
excipients for film coatings. This presentation will look at various challenges faced by the industry in terms of 
improving stability of drug product, coating process time reduction, defect elimination, swallowability 
enhancement, product authentication as well as a need to adapt to recent technology trend of continuous 
manufacturing and a dynamic regulatory environment to see how the coating technology innovations help 
overcome these challenges.

 generic as well as novel dosage forms and NDA applications.  

Carbopol polymers are now increasingly being chosen for oral solid dose formulations because of their unique 
benefits. The talk will include Carbopol polymer chemistry, drug release mechanism, formulation processing 
aspects as well as case studies depicting unique value proposition of Carbopol polymers in oral controlled 
release formulations. The webinar will also disclose basic details and case studies of new range of novel 
excipient/s mainly intended to be used in amorphous solid dispersion and solubility enhancement for oral drug 
delivery. 
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BECOME A MEMBER
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Company / Individual (in case of individual Membership only) Name :

Annual Membership fee is Rs.50,000/- to run with the Financial year (i.e. April to March) payable by cheque / wire 
transfer in favour of “International Pharmaceutical Excipients Council Of India (IPEC India)”and sent to Admin office:1001, 
Dalamal House, 10th Floor, Nariman Point, Mumbai - 400 021, Telephone: 91 22 5096 1463 ; Email: admin@ipecindia.org

Nutrascope, January - March 2021

Address :
Telephone : Fax : Mobile :
Email ID : Website :

Membership Form

CEO/ MD/Chairman/President :
Telephone : Fax : Mobile :
Email ID :

Contact details of Department Heads for sending communication of their interest

Alternate Contact Person:

*Finance Department:

Name :
Telephone : Mobile :
Email ID :

Name :
Telephone :
Email ID :

Name :
Telephone : Mobile :
Email ID :

Name :
Telephone : Mobile :
Email ID :

*Regulatory Department:

*HR / ADMIN Department:
Name :
Telephone : Mobile :
Email ID :

Name :
Telephone : Mobile :
Email ID :

Name :
Telephone : Mobile :
Email ID :

*Operations Department:

Name :
Telephone : Mobile :
Email ID :

Name :
Telephone : Mobile :
Email ID :

*Marketing / Sales Department:

Designation: 
Fax : Mobile :

NEFT Details : 
Name of the Account : International Pharmaceutical Excipients Council Of India.
Account no: 33756076419
Branch Code: 06945
MICR Code : 400002062
IFSC Code: SBIN0006945 
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