New Drug Developmen'.t and Approval Process
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Drugs in the form of vegetation and minerals
have existed as long as humans.
Human likes to survive so he resists diseases
and looks for drugs.
It is the Instinct to survive.
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1- The wise man or woman of the tribe
2- Ebers papyrus showed that by 1550 B.C Egyptians
were using some drugs and dosage forms that are still

used today.

It contained:
800 prescriptions and more than

/700 drugs.
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compounding of suppositories, gargles, pills,
iInhalations, lotions, ointments, plasters and
enemas.
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Sumerian clay from the third millennium BC
which are believed to be the world's oldest
written prescriptions.






dalald) 5 5850 LA
e (s clall g daall G e A g (AU gy qunb 2ol &4

ale 5 L sl g5l ale iy ol ) i (AU gy (Ve g Gk 1wt
a9 (a Jg) Al (A g A giallad) Adsal) 4l Gudl Allaall g (2l 03!
SN (pa apaall pudaal) g S Al (b ha g g Y auall duall
AN all

Galeninc pharmacy.
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armacy established in the eighth centur
during the rule of AlCaliph Almansour. It w
pharmacy separated from medicine. Sinc

nacy as a professmn developed rapldly
nquished among other sciences.
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In 1803 AD morphine discovered from opium
and many other alkaloids like Pilocarpine,
Quinine,
Caffeine.
Then synthetic of drugs began using chemical method and
chloramphenicol and others were discovered by this

methods.
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Early Rese

As the knowledge of the basic sciences increased so did
their application to pharmacy.

In the eighth century morphine was isolated from opium

and from that time many other active materials were

iIsolated from medical plants.
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« Today we are still engaged in this activity for more useful
and more specific therapeutic agents. Contemporary
examples of drug isolated from a nature source include:

« paclitaxel (Taxol), an agent with antitumor activity
derived from taxus baccata.









As the scientific basis for drugs and drug products developed, so did
the need for uniform standards to ensure quality. This need led to the
development and publication of monographs and reference books
containing such standards to be used by those involved in the
production of drugs and pharmaceutical products.

Organized sets of monographs or books of these standards are
called pharmacopeias or formularies.



The term pharmacopoeia comes from the Greek pharmakon, meaning
drug and poiein, meaning make, and the combination indicates any recipe
or formula or other standards required to make a drug. The term was first
used in 1580 AD in Italy.



In Britain there is British Pharmacopoeia (BP).

In US there is United States Pharmacopoeia
USP

In France French codex and
In Germany  German pharmacopoeia,

International pharmacopeia, European
Pharmacopeia, Egyptian pharamcopeia,
Japanese Pharmacopeia, Mexican
pharmacopeia, Canadian pharmacopeia.
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In the pharmacopeia:
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You can get information for chemical substances,
vegetation or animal drugs, pharmaceutical dosage
forms.
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 The USP and NF adopt standards for drug
substances, pharmaceutical ingredients and
dosage forms reflecting the best in the current
practices of medicines and pharmacy and
provide suitable tests and assay procedures for
demonstrating compliance with these standards.

 |n fulfilling this function, the compendia become
legal documents, every statements of which
must of a high degree of clarity and specificity.




FDAand & - s Required:

In US, in addition to the official
pharmacopeia, some standards and assay
methods are set for new drugs and
antibiotics.

The manufacturer will not get the FDA
approval for marketing, unless these
standards are verified by the product.



Drug discovery and drug design
To gain approval for marketing the manufacturer
must demonstrate that the new drug or drug
product is
safe and effective.

the various processes and

controls used in producing the drug substance

manufacturing,

"

packaging, and




The Process and time course from drug
discovery to approval for marketing can be long
and tedious but one well defined and understood
In the pharmaceutical industry.

The figure 2.1 shows a schematic representation
of the process for new drug development.
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Chapter 2 « New Drug Development and Approval Process 27

New Chem n:al Entity
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FIGURE 2.1 The new drug development process from dlscovery through preciinical and clinical studies, FDA review of
the new-drug application, and postmarketing activities.




*FDA says the distribution for new drug should
be done after reviewing the applicant’s filed data
the product’s ingredients

methods of assay and

quality standards,

formulation and

manufacturing processes,

preclinical studies on animals, tissues, and
clinical trials on human subjects.

Then drugs approved by the FDA for marketing.
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The need for additional drug standards was
demonstrated in 1938.

The wonder drug sulfonilamide which was not
soluble in most common pharmaceutical solvents,
it was prepared and distributed by a famous
company as an Elixir containing diethylene glycol.




100 persons Killed

» Before the product could be removed from
the market, more than 100 persons died of
diethylene glycol poisoning.

* The necessity for proper product
formulation, through pharmacologic and
toxicologic testing of the therapeutic agent,

pharmaceutical ingredients, and the
completed product.



Drugs are classified according to the manner in which they
may be obtained by the patient.

Drugs which are safe enough to be used by the
layman in the self-treatment for simple conditions
are called OTC drugs, No prescription, No
physicians.

Drugs which are useful only after diagnosis and
are too dangerous for use Iin self-medication are
made available to the patient only by prescription.
They must bear the symbol Rx only.



* In 1960 a tragedy happened in Europe a
new synthetic drug thalidomide, which is a

sedative and tranquilizer, was being sold
as OTC drug.



|t was hoped that it would replace the
barbiturates as sedative and therefore prevent
the frequent deaths barbiturates over dosage.

* A pharmaceutical company was awaiting
FDA approval for marketing in the USA when
reports of a toxic effect drug’s use in Europe
began to appear.

« Thalidomide given to women during pregnancy
produced birth defects. Some children were born
without arms or legs others with disfigurations of
the nose, eyes, and ears. Some children died of
malformation of the heart or gastrointestinal tract.



 FDA asked the manufactures to prove the
drug's safety and effectiveness.



Drug Discovery and Drug Designs :

During world war |l pharmaceutical industry
grew rapidly. The need for drugs of all kinds
Increased, but especially those with life-saving
capabilities like penicillin, the antibiotic that
become commercially available in 1944.

The drug discovery continued such as vaccines
to protect against poliomyelitis, Measles, and
Influenza.



New pharmacologic categories of drug have
been developed such as:

oral hypoglycemic drug,

antineoplastic and anticancer drugs,
immunosuppressive agent to assist the body's
acceptance of organ plants,

oral contraceptive to prevent pregnancy,
tranquilizers and anti depressant to treat
depression.



* In recent years many new drugs developed:
Indinavir to treat AIDS
Finasteride to treat prostate cancer
Sumatriptan to treat migraine
Taxol to treat ovarian carcinoma
Cimetidine to treat gastric ulcer
Ciprofloxanin to treat infections.



Sources of new drugs
1-Natural sources
2-Synthestic in laboratory

270.000 plants have been investigated
for medical activity.

Animal have served humans in their

search for drugs in no. of ways.
Insulin, thyroid extract obtained from cattle, sheep
and they are life saving drugs.



Gene therapy is a medical way based on the
modification of the genetic material of
living cells.



* Today we are witnessing a new age in the
development of pharmaceutical products
as a result of advent of genetic
engineering.

* Manipulation of DNA, through this

process we get purer antibiotics and
vaccines.



Genetic material (RNA, DNA) can be
transplanted from man into bacteria, this
process can induce the lower organism to make
proteins such as insulin, human growth hormone
and hepatitis B vaccine.
Human gene therapy is use
cure and diagnose human C
genetic disorders. -

prevent, treat,







genetically modified cells capable of producing
ADA.
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Drug solubility

* |n pharmaceutical solutions both the
therapeutic agent and the excipients are
legally required to be present in solution over
the shelf-life of the formulated product.
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1-The removal of a molecule of the drug from the solid state,
2-the formation of a cavity within the solvent and

3- the accommodation of the drug molecule into the formed cavity.

This process involves the breakage of solute—solute and solvent—solvent
bonds (endothermic processes) and the formation of a bond between the
solute and the solvent (with the subsequent liberation of energy).
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RELATIVE TERMS OF SOLUBILITY

DESCRIPTIVE TERM

Very soluble

Freely soluble
Soluble

Sparingly soluble
Slightly soluble
Very slightly soluble

Practically insoluble
or insoluble

PARTS OF SOLVENT REQUIRED
FOR 1 PART OF SOLUTE

<1

1-10

10 - 30
30-100
100 — 1000
1000 — 10,000
> 10,000
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In simple terms the solubility of acidic
compounds increases as the pH of the
solution is increased (above the pKa) and the

solubility of basic compounds increases as the
pH is lowered below the pKa.



Determination of the solubility properties of
Zwitterionic compounds
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* The pH range at which the therapeutic agent
exhibits minimal solubility lies between the
pKa values of the acidic and basic groups.
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WATER AND ALCOHOL SOLUBILITES OF SOME WEAK ACIDS, WEAK

BASES, AND THEIR SALTS

MILLILITERS OF SOLVENT TO
DISSOLVE 1g OF DRUG

DRUG WATER ALCOHOL
Atropine 455.0 P

Atropine sulfate 0.5 3

Codeine 120.0 2

codeine sulfate 30.0 1,280

Codeine phosphates 2.5 325

Morphine 5,000.0 210

Morphine sulfate 16.0 965
Phenobarbital 1,000.0 8
Phenobarbital sodium 1.0 10

Procaine 200.0 Soluble
Procaine hydrochloride 1.0 15
Sulfadiazine 13,000.0 Sparingly soluble
Sodium sulfadiazine 2.0 Slightly soluble
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glycerin
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Calibrated in 1/10 cc incremants

) 7
-
7
g
%




<Ll 3l Syrups

zlugijij&j‘wzﬁf@uﬂ\}bm& SR A
ejji:\:ﬁ\jdzduj:\.@ﬁlaﬁduk_ﬁ:ubi el g Sl Ly
aliiay

SIS Ql g JUE yall g 5 S il il el
Sl il yal

Soped A saY) ) gt a5 9 )18 %85 Jasal) il il
Lils Jale ) zUsY






Ll Gl 8N oy

o st sl ol (S g pam ) sl slle s alasdinly
e JelxS oy Sl Cilia,



e Al 5 55l e 4y glaldl ) il

S pumas A Te Jetad) Sl 5508
Al S die e ja ol LIS allagia) 25 08 Aals cVla
Sl sl e el ¢ gla Leanda 3ale of ¢ sty gusll Jia

JsSile



glycogenetics _Sudl 3l sall o gall JS Jladia 1

Dol Jiayssile ) anall 8 Jeati Al o gall o
e A g JsSile b gl g o yunlall o J gt ) suall
i) S 53 5 ) ol sl Jiiae Jia Sl 320

JB8 (e Glaiady g Glealati Y Guialall (il g 5 6l sl

JR



adi)_yall 3aliaall ddadlal) 3 sall

e Benzioc acid 0.1-0.2%
e Sodium benzoat0.1-0.2%

e (w44l gmethylparaben, propylparaben and
butylparaben 0.1%
 Methyl parahydroxy benzoate:propyl parahydroxy benzoate

okl Guag lae (%0.2-0.001) S5 9:1 Ay A8 5l 038 Jaaid
Gl g Saall aliasll



3daalal) Jal sall

AUl Gl &) (g2 O

Sl s _Saall slian al 5 Cinla-1

Dshill 5 al jall dulan) g dnles adil s (Ao 1l llai 2
Ca )l e ol gall Laia 5 % ALL A3 85-3



dladlal) salel) Addeld e 3 55 gall Jal g2l

4 pmaall JSA a5 e adiat dlal) Jalad) 40eld )
b g )Saall et Janil o 33U 58 AL J slaall 8
MIC minimum inhibitor concentration
Lalal) Jaladl 308 55 il o8
slall Cone jali-1 Jin a0 Cile) a2 5a 50
SOk e 3 g -2
Al pH -3



Jilladl) foa 8 dnmalal) ddzilall Jal gal) o Janiios
Al

Lee AL Jals U Jadlal) Jalall Jasy o Jeany 38
el Sl iy Jslaal 8o 5 5 i

.o



e Jie dpcadla ddadla Jal s aladsiad o
? AlSSe (55 28 Bl ) gl laas gl g il

o e didl yue JKEN 5 gy il g Sl alcadd) il Y
e JSAIE ¢ clalill Al a0 ydal) ds ja g Jadlad) Jaladl
Mﬂ\@@&#\;w\ﬁwgﬂ\ﬁdw\
3 piid Adieall elaldl culd Lawdl il ) Jian g 4aall

eiloall sad aiay s Lpanesd (0% Lea Led



4¢Sial) Al gall

J ol aadiny Al 3 ldall gy 31 G JE ) 5 Lilislal
- t},_’d\ Cu ) Lﬁ‘\KJ _\_e_"g\'gy

TOUNG @ l !'i'l.lﬂi




45 glall 2l gall

AS3ally dai e () slall

pixdll andat pizadl) () Sl
Y S gl anlat il ol



5l yadl AalaiwYh ol gall 40130 -1

5 il Al e e 3 gal) A131-2
Al 403 ga Balal g ylSid) 48lis)-3
s il-4



Jal ye &GO e dlaal) 3alall b g Al

solute — 4lall saladl Gl o Gu dadd g5l juSss ] e
solute bonds

solvent — solvent «udall Gl ja (yn Jasl g )1 S5 2
bonds

solute il il ha g salall Ol ja ol gy JSEH 3
— solute bonds



Alzal) 3alall 4l 93 83 ¥ gall Jal g2l
el g2l (e 220 e cuda 8 3alall Ay o3 adind
2l o)) e
cgg)';J\ ana o
radius gyration O)_sdl ylad Caai e
48K o
5 ) gall a5 ) o
A g Huell bl g )l Jaza o
A g yedl Jasl 5 )l Jisiane o
crystal/amorphous JS&l aae /4y 5Ll al &) e



alall s gL o3 38yl o1l (s i ) a4
AL ¢l

Al oAl Ciaddl) LS leaai) 4dadt chala j) LS o
OS5 (sl Jaad il 4 glasSll Canlda gl Al 30 il o
adnks o Jaad Al Gl el (e Y33 H3S)COOH,OH
CH3-CH20 (S si¥) Jiy)  diell Jia asall 4aas



Ll sdy A8 o) dpman La) 585 Le Lille 450 5all o) gall o
Ll pH e adia,

LS 3 o il da o e o) i gaal) Al g3 it o
oLl ala ) o pdal) s o chala )



pKa e o) pH (o A gaall il gd Sla i 1
pKa ¢ J8l pH JI PLRET ) R et EPRINI NI S



;\jdﬂ@ld\d&iﬂc._u\_}.qj\ﬂl&\_']
cld) sl o lasie oale S5 (e ST o) pall () &4

) Al Al A

5 Alladl) 5alall Al 53 (p 55 Cum Lassll pH (paan 2
.€«Gj dwu djjé-—d\ pH 4_;1‘— Adadlaal|

4S8 L) ludall Jlaxin) | 3

S HLiall culall 4SS g e V) e 4] sy e eﬁj




a¥auall Bllsal)l 8 dletiad) Gile) gl
s 5adl) olae 2
Jlazic D W8 e o 8l cla relall o
S (35 USP s 8ial) el g aasiiaall clall o
core 2 S2l) il ) judasilly ajle
100 /ide 1 o0 S8 015S3 () camy 4800 ALl 0L o
e
iiall dlad) 2 Jeriin Y o
WFI ciall aee ele sa duiall Jallaall & Jastiosall Ll o



\.A;AL_\\JJ\JM;AU\ d}cﬂ\ c.\.L.u.uu.J\
C cdjﬂ.c UJLJJ}JAAASJLAALAMAAJ\ el - -

Jse ‘uawlf—

Alrall sM\ Al js Cymand JaY CJ.MA\ é@ d;ut Jale

sl G “—*‘5}4 S 52 s “—*‘w-“ =S 5
N il ) kel
eb)\.\u\ cu{)\s.u GJJS)JL L;M d.q\.c;

PVP ,Geal¥) Gmen |5 sllad) cliiiine a5 3 bl
i s ¢ BHA s m (o€ 5500 Jai o3 130uS] Cilalicas
BHT (s (oS5 )2

O sle

ASia
REP



Granes

They are irregularly shaped but may be
prepared to be spherical.

They are usually in the 4- to 12 sieves size
range.

Granules of various mesh sizes may be
prepared depending upon their
application.
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Active Ingredients

Each sachet contains: Sodium bicarbonate 1.76g, Sodium citrate anhyd. 0.63g, Citric
acid anhyd. 0.72g, Tartaric acid 0.89g .
Product Description

Ural Effervescent Granules are a fast relief from the symptoms of Cystitis. Ural is a
urinary alkalinizer .
Directions

Take the contents of 1 sachet dissolved in water 4 times daily for 2 days.
Warnings and Cautions

*Do not use without medical direction for pregnant or one
who suffer from heart disease, high blood pressure or renal
disease .
If symptoms persist, see your doctor .
*Store below 30 degrees celsius .
Abbot Laboratories (N.Z.) Ltd, Wellington.
Ural Effervescent Granules - 28 sachets x 1

add to cart USD $ 6.49



https://www.onlinepharmacynz.com/cart/process.php?action=add&id=491




3NaHCO3 + C6H807.H20 — 4 H20 + 3 CO2 + Na3C6H507
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Granules are prepared by
wet methods and
dry methods.
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Wet method:

1-moisten the powder or powder mixture
and then

2- pass the resulting paste through a
screen to produce the desired size of
granules.

3- the granules are placed on drying trays
and dried by air or under heat.

4-the granules are periodically moved
about, on the drying trays to prevent
adhesion into large mass.
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Fluid bed process: one apparatus for doing all
processes.

Blending for active substance and filler and
disintegrant by fluidized air apparatus.
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onical equipment and vigorous!
persed and suspended while a |
sipient is sprayed on them and t
% uct dried using hot air, forming

Inules or pellets of defined part'




Hydroxypropylmethylcellulose
HPMC

Polyvinylpyrrollidone
PVP

Hydroxypropylcellulose
HPC

Sucrose

Microcrystalline cellulose

Acacia

2—-5% wiw

0.5-5% w/w

2—6% wiw

50-67% w/w

20-90% wiw

1-5% wiw

The required
concentration is
dependent on molecular
weight (grade) used

The required
concentration is
dependent on molecular
weight (grade) used

The required
concentration is
dependent on molecular
weight (grade) used

Added as a syrup
Produces hard tablets
whose properties are
affected by

moisture

Often used as a binder
and diluent

Produces hard tablets



Partition
column

bottom
spray gun




Vector/Freund Flo-Coater
production system.

A fluid bed system used to apply
coatings to beads,
granules,powders, and tablets.
Capacity of models ranges from
5 to 700 kg. (Courtesy of Vector
Corporation.







A roll compactor, also called a roll
press:

changing fine powder into dense
sheets by forcing it through two
mechanically rotating metal running
counter to each other.

The surface of the compacting rolls
may be smooth or may have pocket
indentations or corrugations that

allow compaction of different forms
and textures.
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iIs compression of a powder or powder

mixture into large tablets or slugs on a
compression machine
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An alternative dry method, termed
slugging, is compression of a powder or
powder mixture into large tablets or slugs
on a compression machine, under 8000 to
12000 pounds of pressure, depending on
the physical characteristics of the
powder. The slugs are generally flat-faced
and about 2.5 cm (1 inch) in diameter.

The slugs are granulated into the desired
particle size, generally for use in the
production of tablets.




The dry process often results in
the production of fines, that is,
powder that has not
agglomerated into granules.



Granules flow well compared to powders.
For comparison, consider the pouring and
flowing characteristics of granulated sugar
and powdered sugar. Because of their flow
properties, granulations are commonly used
in tablet making to facilitate the free flow of
material from the feeding container (or
hopper) into the tablet process.
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*Granules have other important characteristics:
Because their surface area is less than that of a
comparable volume of powder, granules are
usually more stable to the effects of
atmospheric humidity and are less likely to cake
or harden during storage.

» Granules also are more easily wetted by
liquids than are certain light and fluffy powders
(which tend to float on the surface).

*They are often preferred for dry products
iIntended to be constituted into solutions or
suspensions.



Other types of granulated commercial products include Lactinex Granules,
a mixed culture of Lactobacillus acidophilus and Lactobacillus bulgaricus
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avoids certain iculties. n tartaric acid is used as the sole acid, the
resulting granules readily lose their firmness and crumble. Citric acid alone
results in a sticky mixture difficult to granulate.

Effervescent granules are prepared by two general methods: (a) the dry or

fusion method and (b) the wet method.

5_y) gdll c.abual\

caes Al (pa Juabl Jdag hjhll gaeag Gsedll Glaes (eomie ety
Gy cildl) A8 G pis il saa gl hjlall (hea addiey  Leiechaid sl g
Sl o) calliag duaile diaal) G985 saa gl Ggalll paes addicg Ladis g
Oitabad 8y gy B ) gll) ) pfiad)  jucasd

ddlal) 44l i pgeal) diy k-

Ak )l 48y k) -




sicethod

In the fusion method the one molecule of water present in each molecule of citric
acid acts as the binding agent for the powder mixture.

Before mixing the powders, the citric acid crystals are powdered and then mixed
with the other powders of the same sieve size to ensure uniformity of the
mixture. The sieves and the mixing equipment should be made of stainless steel
or other material resistant to the effect of the acids.
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The mixing of the powders is performed as rapidly as is practical,
preferably in an environment of low humidity to avoid absorption of
moisture and a premature chemical reaction. After mixing, the powder
is placed on a suitable dish in an oven at 34°C to 40°C. During the
heating process, an acid-resistant spatula is used to turn the powder.
The heat releases the water of crystallization from the citric acid, which
in turn dissolves a portion of the powder mixture, setting the chemical
reactlon and onsequ tly releasing some carb n dIOXId
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This causes the softened mass of powder to become somewhat spongy, and
when it has reached the proper consistency (as bread dough) it is removed
from the oven and rubbed through a sieve to produce granules of the
desired size. A No. 4 sieve produces large granules, a No. 8 sieve prepares
medium size granules, and a No. 10 sieve prepares fine size

granules,then they are dried at a temperature not exceeding 54 °C and
immediately placed in containers and tightly sealed.
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The wet method differs from the fusion method in that the source of binding agent is not the
water of crystallization from the citric acid but water added to alcohol as the moistening agent,
forming the pliable mass for granulation. In this method, all of the powders may be anhydrous
as long as water is added to the moistening liquid. Just enough liquid is added (in portions) to
prepare a mass of proper consistency: then the granules are prepared and dried in the same
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manner as described




(Y 5uasS) dicDlal) Lailaal

Leiann (5 5in3 5 Okl G e il B asem JIS
A gal) sl

hard gelatin capsules 4@l Y oSl 2 e o3 Lgia An gy 0
soft gelatin capsules 42 yhall Y skl .



) JalS Sy (el Led ity (ST Y gkl pancai o
3R 5 g i€ sl (& el pany A oSl Lealin]
Ok (pall HLSD ia jall Lia giad Ladd (g ginll
ran

oaiad LY b GlSa (8 DY Sl Bis H Y e
(i L3y Lacle 3683 LS ji Hoay Wy LelSd asii g 4y 5ha )l
PRSIy

Al e dadlae ddlia) e Y e












ol Y e Jed Lgielia -1 o

ssiad O (Saa LY Al 3alall (5 saall il gill puenioD o
(k) Alall) Al salall J sla

Adladl) 3 gall 40l pe st 38 Y guKI-3 o



Lilaall {5 gluse

MB@\JM}@)@A\ sz‘ \AJM;_acL\;_\-'] o
Al 3 g0 (g a3 (Al Y gl AL 8 JSL jelat -2 o

(5 siaall 5



Y gl delia 3 g

thall o &Y gl Lgia aal Al dual) salall o
=S 5ouedl o) Ll el (a8 Lelladiul (Say s
sl Jiiae g



Q\}\;J\ UJAYJSUAMM\ u\_mj)ﬂ\u.ac_\)a}é
?\'L'r’ﬁ sinew )\AJY\ ¢ O gand) als e ey KU AR 50
dpndall dal¥l sk e bovine bones LY
Al 4 Sl dalal ol 4 3l

Ol e (e 9 i Gllaall 028 (1



s dallae e adde Janiiny A & 5l e (Shal)
Hcel Wl ) 5IS (mea )i aealls pig skin e 3l
sl g a9 830 3-1 (e pH 2 (H2S04, H3PO4



B (uilall

alazll dallas (po dile Jeaniiny B g sill (e Dkl
el o greallKl 20€ g jaua Jlaa 8 alaall (e ARA
AL elally Jansally (Bl ) palddion &5 (el 3-1)
da (¢l a3l Jglae 3y ¢(dlatie Gillen,

s B ) (s Lee Aflatia dal e e sl jay
9-7 0n AA GEkall AL el Jaladl) Lalss

aaline 4Ly M ol 5 54,7 B (Dl
L dl pH J s

250000 — 15000 i 3all o))




The isoelectric point is of significance in
protein purification because it is the pH at
which solubility is often minimal and at which
mobility in an electrofocusing system is zero

(and therefore the point at which the protein
will accumulate).
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For human use, empty capsules ranging in size
from 000 (the largest) to 5 (the smallest) are

commercially available.
Larger capsules are available for veterinary use.




* Hard gelatin capsules are used to encapsulate
about 65 mg to 1g of powdered material.

The best capsule size to use is determined by
trail. Use of the smallest size capsule, properly
filled is preferred.

* A properly filled capsule should have its body
filled with the drug mixture, not the cap.
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FIGURE 7.8 Examples of fillin hard gefatin capsules. 1, powder or granulate; 2, pellet mixture; 3, paste; 4, capsule; an
5, tablet. (Courtesy of Capsugel Division, Warner-Lambert.)
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FIGURE 7.11 Automated capsule preparation machine (Courtesy of Shinogi Qualiciapr.
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Excipients used in the formulating
granules, capsules and tablets
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Diluents must exhibit good compression
properties and be inexpensive.
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Anhydrous lactose is either pure anhydrous 3

lactose or a mixture of anhydrous 3 lactose (70—
80%) and 20-30% anhydrous a-lactose.
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particle size and density (bulk and tapped)
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The specific use of spray-dried lactose for the
manufacture of tablets by direct compression.
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A is also

available in which the granules of starch have been physically
and chemically modified to produce a free-flowing powder. An
example of a commercially available pregelatinised starch is
Starch 1500LM (which has a low moisture content).
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In addition to its use as a diluent, MCC may be

also be used as a binder in dry and wet granulation and a
disintegrating agent. Two commonly used grades of MCC
are Avicel PH-101 (powder) and PH-102 (granules).
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Binders are predominantly (but not exclusively) polymeric

components that are employed in the production of tablets by
the wet granulation method of manufacture. In this role, binders
are either added as a solution or as a solid into the powder mix
(following which the granulating fluid, typically water, is added).



Binders

Hydroxypropylmethylcellulose ,HPMC, 2-5% w/w The
required concentration is dependent on molecular weight
(grade) used.

Polyvinylpyrrollidone ,PVP, 0.5-5% w/w The required
concentration is dependent on molecular weight (grade)
used.

Hydroxypropylcellulose ,HPC,2—6% w/w The required
concentration is dependent on molecular weight (grade)
used.

Sucrose 50-67% w/w Added as a syrup. Produces hard
tablets whose properties are affected by moisture.
Microcrystalline cellulose, MCC, 20-90% w/w. Often used
as a binder and diluent.

Acacia 1-5% w/w. Produces hard tablets.
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increase the porosity and wettability

— starch
— MCC
— sodium starch glycolate
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Disintegrants may operate by swelling in the
presence of aqueous fluids, thereby
expediting tablet disintegration due to the
increase in the internal pressure within the
tablet matrix or capsule. Disintegrants in this
category are typically hydrophilic polymers.
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Examples of excipients that facilitate tablet disintegration by
swelling in the presence of aqueous fluids include:

sodium starch glycolatesa sall eLiill &Y Kile -1
croscarmellose sodiume s gall ) shia JIS a9 S-2
(a cross-linked sodium carboxymethylcellulose)
(usual working range 0.5-5.0% w/w).
crospovidoneg s s (5 S 3—
(a cross-linked polyvinylpyrollidone)
(usual working range 2-5% w/w).
pregelatinised starch (ilall ¢Laill-4
(usual working concentration of 5%w/w).



Wicking

= I

Dusmtegrant pulls water into the
pores and reduces the physical
honding forces between particles

Particles swell and break up the
matriz from within, swelling sets
up; localzed stress spreads
through out the matrz:
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During compression lubricants act at the interface
between the face of the die and the surface of the
tablet and act to reduce the friction at this interface
during ejection of the tablet from the tablet press.
Inadequate lubrication of this interface results in the production of tablets with a

pitted surface and is due to the inability of the tablet surface to detach from the
surface of the tablet die.




lubricant and time of mixing
z el s Glal
In addition to concentration, the
of the lubricant with the granules/powders and

the particle size of the lubricant will affect the
performance of the lubricant.

(in terms of both shearing stress and
time) may adversely affect tablet disintegration
and drug dissolution.



Examples of insoluble lubricants:

Insoluble lubricants that are commonly used are as follows:

The lubricant properties of magnesium stearate are particularly
susceptible to variations in the physical properties, e.g. specific
surface area/particle size, crystalline structure, moisture content
and the composition of fatty acids.

The concentration range of magnesium stearate employed is
0.25-0.50% w/w.



Examples of insoluble lubricants

: The concentration
range of stearic acid employed as a
lubricant is 0.1-3.0% w/w.



Examples of soluble lubricants

Examples of soluble lubricants include:

Typically, PEGs, e.g.
PEG 4000, 6000 and 8000, that exhibit large
average molecular weights are used as
lubricants in the manufacture of tablets. The
efficacy as a lubricant is less than that of
magnesium stearate.




| Salts of lauryl sulphate (e.g. sodium,
magnesium) are anionic surfactants that may be employed as
lubricants within the concentration range of . In
addition to their action as lubricants, the dissolution of poorly
soluble drugs from tablets will be enhanced due to the surface-
active activity of these agents.



act to enhance the flow properties of the powders within
the hopper and into the tablet die in the tablet press. The reduced
friction between the powders/granules and the surfaces of the
hopper and dies has been suggested to be due to the ability of
the particles of the glidants to locate within the spaces between
the particles/granules.



Enhancing flow properties

To achieve this effect it is therefore necessary for
the glidant particles to be firstly small and,
secondly, to be arranged at the surface of the
particles/granules.

Glidants are typically hydrophobic and therefore
care should be taken to ensure that the
concentration of glidants used in the formulation
does not (in a similar fashion to lubricants)
adversely affect tablet disintegration and drug
dissolution.




Examples of glidants

Examples of glidants used in tablet
manufacture include:

(1) talc; and (2) colloidal silicon
dioxide.



Examples of glidants

Chemically talc is hydrated magnesium silicate (typically
Mgb6(Si02)4(OH)4) and is a crystalline material of small particle
Size.

It is typically used as a glidant in tablet formulations at
concentrations between 5 and 30%w/w. Whilst talc is nontoxic
whenever ingested orally, inhalation of large masses of talc may
result in the formation of granulomas.

This has restricted the use of talc in many pharmaceutical
formulations.



PHARMACEUTICS CASE STUDY

A pharmaceutical manufacturer is planning to market a

topical powder consisting of an antifungal agent in an inert
powder vehicle.

However, in the pilot plant scale-up, assay of the containers
revealed that they did not have a uniform potency of the
antifungal active ingredient. The USP 32—NF 27 monograph

for a typical antifungal topical powder states that it is to
contain not less than 90.0% and not more than 110.0% of
the labeled amount of the active drug. This problem must
be corrected before the product can proceed to fulls cale

manufacturing.



Examples of glidants

Colloidal silicon dioxide is commonly used in
tablet formulations as a glidant (0.1-0.5% w/w)
due to a combination of its hydrophobic
properties and low (colloidal) particle size
(typically 15 nm).



Objective Information

The antifungal occurs as a white or nearly
white crystalline powder with not more than a

slight odor. It is only very slightly soluble in
water and in ether and slightly soluble in

alcohol. It has a true density in the range of
4.5 g/mL to 5.0 g/mL and an apparent density
of 0.12 g/mL. It was sifted through a 40-mesh
screen prior to blending.



The inert vehicle is talc that occurs as a very fine white or
grayish-white crystalline powder. It is unctuous,
adheres readily to the skin, and is free of grittiness. It is
practically insoluble in dilute acids and alkalis, organic
solvents, and water. It has a true density in the range of
2.7 to 2.8 and an apparent density of0.05 g/mL.

It has a specific surface area 0f2.41 to 2.42 m2/g.

The powders are weighed and blended in a large V-
blender.

The powder is then moved to the hopper of a large
packaging device.

The machine vibrates significantly during packaging.



Assessment

It appears that the difference in the size and density of the
two ingredients is sufficient to suggest a separation in the
hopper of the packaging machine.

The density of the antifungal is greater than that of the
vehicle, and the particle size of the antifungal (40 mesh) is
larger than that of the talc (very fine, approximately an 80-
mesh powder). One would normally expect the fi ner
powder to settle to the bottom, but since there is a
difference in the density of these two powders, the
antifungal appears to be settling. This would result in
containers that would have varying amounts

of the active drug.



Plan

One approach to solving this problem is to
reduce the particle size of the antifungal agent
to be closer to that of the talc so their apparent
densities are closer. Another possibility is

to use a different packaging device with minimal
vibration. Can you think of other reasonable
approaches to solving this problem?
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