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fowo  ~ ()BallMill , e
# -; (m ﬁ(_"r) \__- Bgﬁﬁry

LRl ) b r_ -
[Defijutmn (trﬁﬂm)) Prmclple (Rrgi) || Construction (_‘&fﬂD
A Ball Mill is a size-reduction equipment || Works on the principle of e Hollow cylindrical shell Inlet Outlet
used to reduce solid materials into fine impact and attrition. Balls (metal/porcelain).
Powder by the qqmbined action of are lifted ::md then fall on t!'le e Partially filled with steel/
impact and attrition. Emtenal E}mﬁ;act)dand mhblmg porcelain frubber balls, A
o ; A t teri
ot S e oy | Fodemden | i
- impa attrition e - y (s motor.
T foha1 T fine powder H FgeH & forg (Hies o 35l € 3iR firedt € e Inlet and outlet for charging
o s 21) fSRFY impact BT 2, 7 3T and discharging.
¥ TS ¥ attrition s’m%n bl
- i -\
Working (@rffafd) ) [ Uses (s@r) ‘ fAdvant_agg'_s () | [ Disadvantages (gif3a)
e Material is placed in the CYliI'!der with balls. e Fine grinding of e Produces very ‘ ® Grinding may be slow.
e On rotqtion, balls are lifted and fall due pharmaceutical powders. | ‘ fine powder. & Weat of bl ma
;c;ﬁgir:w;yai]s . . e Mixing and blending e Suitable for wet | contaminate p I'Od{lct
ct - - .
o Falingbdll RRrt ind Slc /i | S POV and SEEIndipEN oWt <ullibic for

causes attrition, resulting in size reduction.

, e Simple construction M oriol
(fireft g€ afe & impact 3R rolling/rubbing & fon, /g Ry 2 crials.
attrition 81T &, SR material @1 size & E'HT%I} . ‘ |

{8 o & L o il

! N (111) Ca sules 2 sl
~ (*qi?') N

e Grinding pigments
and chemicals.

( Definition (ufumsT) ) ( Types of Capsules (ﬂn:q;c-r & UPN)
Capsules are solid unit dosage forms Hard Gelatin Capsules W Soft Gelatin Capwl&s
in which one or more drugs are enclosed (31E e Fogm) (aTre forafes Suger)
WIlth L sohﬁale Sh.e Hi}ij‘gualiy 1:11:;;de of e Two parts - body and cap. e One-piece, soft and flexible.
§iasin oF SRR SuLiahle material, e Filled with powders, e Used for oils, non-aqueous
{331116{ 319 unit dosage forms & o v a A granules or pellets. liquids or semisolid preQarations.
drugs @ soluble shell & X ¥ 7T 81) ® Sizes: 000 to 5. - ® ;ﬁi&%ﬁ%ﬁ;ﬁtm with
0
Mainly used for oral administration of drugs. Oipng J .
(%4 ¥9 9 oral administration & fAg 39@iI) |
— JI i A
e %
Advantages (boget & ) Dlsadvantages {Qiﬂla a?r gTﬁzn)
o Easy to swallow.
® Mask unpleasant taste and odour. s ONIP {El:l?‘l:ltt?gslgei){ glrﬁgiy bygescopic
® Provide accurate unit dose. '
® Attractive appearance and good . Gel_atm shell may be affected by L
patient acceptance. moisture and temperature. C@Q
® Drug is released quickly after ® Generally more expensive than tablets. OOO ol
I dissolution of shell.
|5 N 7
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Extraction
(Qﬁ%ﬂﬁ)

N

[ Definition (afRmr) )

® Extraction is the process of separating the
medicinally active constituents of a crude drug
from the inactive or unwanted material by using
a suitable solvent.

insoluble residue left is called marc.

(SrgerT solvent I menstruum eIT ST 31T
insoluble residue marc geTar g1)

(Extraction g Wfehar 8 S/ crude drug & afiwefig Marc estenotion

Wﬁﬂ%ﬂﬂ?ﬁﬂﬁ@ﬂaﬂsolﬁmﬁW@ WH*WWW

inactive a1 unwanted TETl ¥ 37T fohaT ST 1) ; )
® The solvent used is called menstruum and the Percolate  Liquid obtained from percolator.

Important Terms (Hgquf 21ee)

Menstruum Solvent used for extraction.

(e 3 g sovent)

Insoluble residue left after

(Tpicter d W §a)

~

" Methods of Extraction (vaesa=M ®1 faftmy) ||

\
p.

L (=3 Continuous Hot Extraction /
o Maceration (H&Rer) ‘ Seablet Extraction (Deﬁmtlon (afsmem).
9 Percolation (q¥hlciar ) ﬁﬂ:rcﬂj i fpe Jati : Percolation is an extraction process |-~
| E%-’ PO ous arc;' 0 in which a suitable solvent is allowed |f 5
9 Infusion (S7FIT) (Ble e .) to pass slowly through a column of |B
Counter-current Extraction '| powdered crude drug packed in a
@) Decocion @aiem) | ooy (TR | peclir |
IQ Ultrasound-Assisted Extraction | (guzrer solvent Y waieres # if e |
| 6 Digestion (Sr231eF) (TS eI T aRH) powdered crude drug &t wa ¥ efit-¢fR |
| () Supercritcal Fluid Extagtion || e o e ) [
: (GRishfeehel Fejgs TrigaR) The liquid obtained is called percolate. @
JL@ (mqa‘q'aw’tpercolate Fedel) J
: i L] ~\
Process of Percolatnon (qRHIerer bt wfsan)
(@ Size Reduction | (G Imbibition | (G Packing Maceration | ({0 Percolation |(@" Collection Pressing & |
| iz | e & ) (FreRem) (FERYF) (@) Adjustment
Reduce crude drug || Moisten with Pack moistened || Add menstruum, || Open outlet and || Collect percolate || (1 Tl o)
to suitable size. menstruum and || drug in percolator|| close outlet and || allow solventto || till required Press marc and
allow to stand. (with filter layer). || allow to stand. || flow slowly. quantity. adjust final volume.
< 0

 Flow Chart (vaT %)

Packing [ Maceration Percolatlon

(3feBm) [(ﬂﬂi?ﬁ)

Powdering ( Imbibition

(913X §F) Uﬁﬁﬁ?ﬁ)-}

J

(E!TE)

e
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() Pharmacy as a Career
(Pt T SRR & w9 )

-~
s

Introduction (IR=r) )

-~

Pharmacy is a healthcare profession concerned with
the preperation, dispensing, storage, quality control

and proper use of medicines.

(TRt T e dar den § St aitwfidl f dad, fewwe, =7

HESRYT, TureT R e 3| SuEhT

Pharmacy offers various career op

healthcare, industry, research, education and

government sectors.

(®rHEHt healthcare, industry, research, education deIT
government sectors ¥ fafii BR=T G yaM el &1)

J Hafta 21)

portunities in

Career Opportunities in Pharmacy_

(Bt A SRR & 3@wR

\

Community Pharmacist

(Fgfe wHiftee)

e Works in retail pharmacy.
e Dispenses medicines. £

|[

Hﬁs;:;itﬁphér_macist
(Fifea wHifaw)
e Manages hospital medicines.
e Dispenses drugs to patients. [°
| ® Supports rational

©

Pharmaceutical Industry i
(Brifegfee $5i)
e Works in production, :

QC, QA, formulation,
packaging and R&D.

o

o

Drug Inspector
(577 F¥)
e Inspection and enforcement
of drug regulations.
e Ensures quality, safety
and compliance. '

—

' | drug therapy. I:;
B

o Works with doctors and

healthcare team. &
e Improves safe and =
effective use of medicines. . \ /. t

L

Research and Devélopment

(3rgHE Ted fdenm)

e Involved in development
of new drugs, dosage

systems.

=

-

r (ii) Advantages and Disadvantages of Plastic as Packaging Material
(@B arft & w0 ¥ wifees & Bre iR JHuH)

" Advantages of Plastic (@f@s&am) |

Lightweight (gc<h1 g%i9)
Easier transportation and handling.

Economical (f@wrrdt)

Inexpensive and suitable for large-scale production.

Unbreakable (3=t & = ge)

Leaching

Disadvantages of Plastic (e #t aif) |

Permeability (9TRI0=I)
Allows passage of moisture, oxygen or gases.

Additives may migrate into the product.
Sorption (Hdef)

(efifRm)

O

Good resistance to breakage.

Easy to Shape (39t & 3R 3)
Can be moulded into different shapes and sizes.

Good Appearance (38T T&¥Y)

Q@0 O00C

Drug may be absorbed on plastic surface.
Chemical Interaction (FramafAe wwew fian)

Some drugs may interact with plastic.

Heat Sensitivity (arg & wfer dagmsfieran)

May soften or deform at high temperatures.




—

/ gHARMACY

~

v

N Prescription -
(rfepere

N

rCDeﬁnition (afeamen) )

~

A prescription is a written or electronic order issued
by a registered medical practitioner to a pharmacist,
directing the preparation or dispensing of specific
medicines for a particular patient.

(Miferem v faf@d a1 seeife e &, S usiiga
fafdcar werar grT bR & faed! e I & forg
freifea ganai @ dar a1 f[afa & &g Rarsmar 21)

A

-

Importance (Hg)

Ensures rational and safe use of medicines.

(a3t & adbaTd 3R gufara 3w t gRAfda e 81)

Helps in proper communication between
doctor, pharmacist and patient.

(e, AT 3k It & e 3faa Tar H weg Hwar gl)
Reduces medication errors.

(g waeft Ffeai ot &0 @war 21)

Provides legal record of treatment.

(I8 IR BT HI RPIE WeH Ham g1)

Parts of a Prescription

__(_ma?ﬁﬁaﬂm)

o Date (&) I Patient Information Superscription || ,‘ ‘ Inscription
! (nft St STHR) (FurfEreF) W (gHfERwE)
o ;1’::5 grf;:}eﬁ glr'll ‘;:1:1;}:“‘25 e Naéne, age, sex, addrlfss e Represented by “Rx”. e Main body col:.taiging
: and sometimes weight. e Indicates the beginning name, strength an
(ﬁg 'ﬁq fﬁ'@?tﬂﬂ %@T (T-lTF[’ STRI, %”T, Tar ﬁ? of the presCription_ ] quantity of medicine.
ST &1) -t 7oF1) (“Rx” grrgufarsmard || (shafiy o1 m, 9t e
3R I AR B guiar &) ‘
6 Subscription Signa Refill Instructions Prescriber’s Information
(T=afsrEr) (=) (ifteer ) f(md Srgnattu;er
e Instructions to the e Directions to the patient. ® Whether medicine can be T4 FEAER)
pharmacist for preparation e Dose (GU15) dispensed again and o N L
i ; : ame, qualification,
and quantity to dispense. e Route (37 &7 A7f) number of refills. registration details
(wHifbE &t dard i e Frequency (31gf=T) (a1 ST & S Gehd! & and signature.
A o ferg fden) e Duration (37afer) RIE G BIRETEICI) (T, A, deftetor
e Special instructions faavor vd gEar)
(fadh Fder) (—— ‘ Z

\ il b - RS -
' Summary (dfare Example of a Prescription (e 3w
| Dr. Anita Sharma Date : 12/09/2026 |
Date — Patient Details - R¢ — Inscription — | Reg No. 12345 :
Subscription — Signa — Refill Instructions — I Patient Name : Rahul Age: 28 yrs Sex: M :
Prescriber’s Signature : Tab. Paracetamol 500 mg :
I Dispense 10 tablets I
(fémis — M &t THBHR — Rx — 38fE faawor — I Take one tablet twice daily after food. (Qﬁ”;’ !
wHIGR Fde — Wit Fdw - dftea Fde — e gwer) I Dr. Anita Sharma :

L\_ = e e e e e £ iJ




<~ Novel Drug Delivery System (NDDS)
% (e g feeftadt forem) o
( Definition (aRwmar) ) i

NDDS is an advanced system that delivers drug in a
controlled, sustained, targeted or site-specific manner
to improve therapy and reduce side effects.

NDDS U& 3+id &aT faavor yoret &, ﬁmﬁaﬂﬂﬁraﬁ
controlled, sustained, targeted aﬁ{emﬁc site U g1 o1 &,

IS therapeutic effect S@dl 2 side effects HH BId & |

Targeted

Delivery

L] L] = Wi NE )
[ Objectives of NDDS (NDDS & 322a)
o Deliver drug at required site} (9 Mamtatl:_] :’Pt“f‘}'-"'-l" g } re Reduce dosing frequency.
ﬂ-ﬁ' = concentration for longer time.
3“'5“@1 HTEIGH T o T e 39 drug a1 o1 I gy HH HEAT|
L concentration 91T Y& | - :
" ] 3
Classﬁcatlon of NDDS (NDDS &1 afia=on)
Controlled Releas; r- Sustained Release [ ’l‘argeted Dehverﬂ Transdermal \Mr Mucoadhesive
(hgiee Reftst) (aweeg Reflsi) (greics feeitad) | (giasHa) (Fgpivsefa)
Drug released at | Slow release for D:rug delivered to Drug delivered Adheres to mucosa
controlled rate. prolonged action. spec1ﬁc organlt.:ssue ' through skin patch. for prolonged release.
| Ex: Nifedipine CR | B SR L Ex: Llposomes ) |__Ex: Nicotine patch } | Ex: Buccal tablets )

F. = ! 3 ! ( N (& :
Gastro-Retentive Vesicular Nanoparticulate Implantable Osmotic System
| (frg1-REfea) (aftgeR) (Arfépere) (=ticae) (sfeiifes faen)
Remains in stomach Uses vesicles to Nanoparticles improve Implant releases drug || Drug released by
for longer time. carry drug. targeting & bioavailability. | | for long duration. osmotic pressure.

\

J Ex: Etonogmrehmplmt | Ex: Nifedipine OROS J
J

Ex: Metformin J

floating tablets i Ex: Nlosmes J L
| Sm—
[ Advantages of NDDS (NDDS & #%)

o Controlled & prolonged action. 9 Reduces dose frequency. e Improves bioavailability.
Congrolled ¥R prolonged Dose frequency ¥ &l g Bicavailability srgraT &1
drug action W T £

[ Key Point (7% L’ ¥
oint \

y ( ﬁﬁ) ) — e Bettef Theraw
NDDS improves therapeutic effect by delivering drug more effectively and safely. = gafer Tomorrow
NDDS 3ituf® @t 3ifdres woreft 3R qrfdva ®9 § ugare therapeutic effect &1 S8R awraT 8

=

% -




~

fwawe\ ~ Fluidized Bed Dryer (FBD) 2 i
ro Introduction (ufi=) e || @ Principle (frgid)

An FBD is used to dry wet powders and granules Works on fluidization. Hot air at suitable
rapidly by passing hot air upward. Particles become , velocity suspends wet particles, giving
suspended and behave like a boiling fluid. | Fluidized || Maximum air-material contact for rapid

drying.
FBD it powders 3R granules &I a5t § g@MH & fog granules || dArymng

: S 7% fluidization & fgid W H7f & g
I Bl 8 g%m:ﬂg:}wwﬁﬁéﬁw particles 3uad a7 &1 714 g4 particles @ suspend
suspend B I 59 ST ZIER X | Ft 8, o aifian contact 3R oh

Hot air in ) L drying g¥eft €|

% J
e —
@ Construction ()
(@Y Pertorated air | (71 (€ I
erfora A . .
qumgChamber @Pmﬁtctﬁontamer‘ Distributor 1) Air Inlet & Blower @ Air Heater |.© Filters
Vertical SS chamber. || Holds wet granules/ || Distributes hot air Supplies air to the Heats incoming air. | Prevent contamination
Vertical SS chamber || powder. | uniformly. chamber. and particle loss.
Tﬁv."lT powder!granules dvae  gar Yo 8 S agﬁ SNH MY Contamination 3k
et &1 | ‘ particle loss & £
u I

@ Working (@rdfafer)
( Wetmatemq @ m:hm e T, ) {@ Purtics o3 H@ it

A . 3 W s = P D partice =t
‘HQTT:!:[TE%I JL gﬁﬁlgﬁéljt %31 1 Eﬂﬂa’%ﬂ%ﬁd Lgemc}%%ﬂgmjt pmdsfciﬁa%ﬂa’rgg

Air Inlet — Filter — Heater — Plate — Wet Granules — Fluidization — Drying — Exhaust ]J

i e > Rt - B T2 — it IS TEETE > S

L

¥ - ( 7 w— —— 3 - j
Uses (3uai) . Advantages (@) @ Disadvantages (g1~ar)
\| Rapid drying. Not suitable for very fine/sticky materials.
Drymg pharmaceutical granules | : B
@ before tablet compression. @ ﬁfi dr};“‘%’ : o S5 fine 2 ticky materials 3 g 35 781
Tablet compression # Ugel granules @ & | SHOLR Srylis: Fine particles may escape.
o J @ A df}’":i o Fine particles ST 571 §ad & |
Less time than tray dryer. .
O Drymg powders and crystalline materfals 6 Tray dryer & & ¥7a | High cost. I
Powders 3R crystalline materials & #| T S |
L_ _J @ Good temperature control. @ Particle attrition may occur.
e = — + 3BT temperature control. J Particle attrition & Tl £1
\ INL _J]
3 ) Wbl i
Key Point FBD provides rapid and uniform drying by fluidization and is widely used for pharmaceutical granules.  _ -
(ﬂ'&l ﬁg). FBD fluidization R a1 3R WA drying Zal & T pharmaceutical granules & foi = &9 4 3w fFar sar g1 7 &
—

/)
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\ Types of Tablets and y
= Manufacturing Methods of Tablets g

(¢aeie & gaR va fmfor fafdr)

7 . i
(Introduction (aR=r) ) Y s

A tablet is a solid unit dosage form prepared mainly by compression. - ° e e
k%ﬂﬁt@ﬁﬂ%ﬂﬂﬁww%ﬁﬂ@ﬁ: compression §RT &S St 81 7 &

-

Types of Tablets (¢scic & Flih‘l?)

=N,

Compressed /

o Uncoated Tablets

Multiple compreesed e Sugar-Coated Tablets

\i@ Film-Coated Tablets 1

Prepared by compression;
no special coating.

compression gRT fAfd;

Eﬁ'ﬁﬁﬂq coating Hﬁl

N

Tablets
Prepared by more than one Sugar coat improves taste

compression step.
U% ¥ s compression
=Rl gRy Afa |

and appearance. the surface.
sugar coating Wig 9 , Hag W polymer ‘ﬁ
w7 gURt £ udfett film| \

Thin polymer film on

e
@ Enteric-Coated Tablets

6 Chewable Tablets

©

6 Soluble Tablets

(3 Agerr fafdy)
Most common method; powder is converted
into granules using granulating liquid.
& gy fafe); powder ® granulating
liquid & granules % SIge SITaT &

Steps (TR07):

(g7 gere fafdY)

Granules prepared without water or
| liquid binder; suitable for moisture-
and heat-sensitive drugs.

gt 41 liquid binder & ST granules;
moisture T heat-sensitive drugs & ﬁh’{

I |

Weighing — Mixing — Binder solution - Steps (TRO): SI(TITUT):
b g e e Mixing — Slugging/Roller compacti :
on— |5 G =, piis

Sizing — Lubrication — Compression Mili‘mg F S;e\g,fnlggi Lubricatiﬁfu BE: ‘ ‘gfelghmg <% Mixing — Lubrication —

et — f%ro1 - Binder solution — Wetmass —» || Compression . DEResIpN n,

Screening — Drying — Sizing — Lubrication — fgror — Slugging/Roller compaction — g1 — fAs7 — Lubrication — .

Compression Milling — Sieving — Lubrication —+ Compression ..
I\ L Compression L J

Do not dissolve in stomach; Chewed before swallowing. Dissolved in water; Dissolve completely
dissolve in intestine. S et release CO,. in water. —
e ¥ 7, s O L Ay O v f et g | ][] o pofe:
Eanid » | CO, Pl 81 || e g |
o = - S oy J = af s J|
@ Dispersible Tablets ]F@ Sublingual Tablets 1 [Q Buccal Tablets ) @ Lozenges / Troches |
Dispersed in water —— | Placed under the tongue Placed between cheek Dissolve slowly in the mouth ||
before use. for rapid absorption. and gum. : | forlocal action.
1 75t o A A v e i g i H ARy ) |
ﬂﬁl‘ﬁﬂ'ﬁﬁﬁ%‘l S| T@w& _ local action &t & @
. )l
\ /
s =
Manufacturmg Methods of Tablets (&t ﬁnfw #r fafirat)
§ Wet Granulation Method Dry Granulation Method Direct Compression Method

@ (srRee FHvE fafd)

Drug and excipients are mixed and
compressed directly without granulation;
simple and economical.

drug g excipients @I f&4T granulation

e compress foa1 e §; FXet @ fhwrdt|

o

" Key Point
(gefig)

|

= ]
Wet granulation is most common; direct compression is fastest; dry granulation is useful for moisture/heat-sensitive drugs.
Wet granulation T&& §M, direct compression ¥&# o, a1 dry granulation moisture/heat-sensitive drugs & fovg uarft 21

—
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