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Aulton's Pharmaceutics: The Design
and Manufacture of Medicines

? F;P%Q@%?,%&%ﬁﬁﬂﬁﬁﬂ\
i Sl SN AR,

W00 R4 s R R 1K) 2808 1’!5%7‘7M|chaelE
Aulton, 2P R2V% (1988, 20024F) , R
J&:Tutorial Pharmacy. A EIELAE, & Zliﬁ/m\
,*ZlianL%Z%EI’J%UI%L zlx REEAY 7’35’“*H}i P
K Chuchill Livingstone (EIsewer)A?LJH}i PN
HXT 'Jﬁ”El’Jlerﬂl* CrE IR . FOREEI T T
)\EI’J%kﬂL
é%%%ﬁﬂW@ﬁ%Wﬁ?J%@ﬁﬁﬁﬁT
Q)Eéﬂlf %iT%f?%jﬁ%E’hﬁ“ﬁ” S E. &1

4BII’ ;

—

ﬁ*\l\%#

_[
N

—




|

U]

gl g G

N—
—

Jor J0r dy dy dr J0y

Jhy

o o\ Ao\ \oy \ge

sl =y

)2 e
Y HH R RS
2SR dpit
T AR 2

K7

T Fi 24
N

A 1] /X I T 1H] U
\ \Y
TELARS

it e s 15




Jit

|
o

/_

[

/N |

H AR

M AR 5]

— 37

—




7

NI NI
oy

ZApI I P>

NIy \Iy I\

7

=i M)A K R

1P 5 A W) 2 FE A

+ T A W BRAE 245571 57 H P Ry
TN W BERAY S35 A )
YEH

+-t& KR R

+ J\ KR S




- infusion,

Plastic wound dressings

lenizing radiation
Other effective method

7 0o5L Plastic. glass Maist heat
e.g. blood products Filtration (e.g. ad
Total parenteral nutrition >3L Plastic. glass Moist heat
(TPN) Filtration (e.g. add
Small volume injections, 1-50 mL Plastic, glass Maist heat®
e.g. insulin. vaccine Filtration
Small-volurme oily injections Glass Dry heat
Non-injectable sterile fluids
Maon-injectable water. 051L Plastic (polyethylene or Muaist heat
e.g. surgery. irrigation polypropylene)
Urological irmigation solution >3 L Plastic (rigid) Moist heat
Filtration
Pentoneal dialysis and 25L Plastic Moist heat
haemodialysis solutions
Inhaler solutions Diluted n WFI® Plastic {polyethylene Dry heat
nebulas)
Ophthalmic preparations
Eye drops 03-05 mlL Plastic, glass Muoist heat®
Filtration
Eye lotions =011 Plastic. glass Maoist heat
Eye ointments - Plastic. aluminium Dry heat
Filtration
Contact lens solutions Small Plastic Chemical disinfection
Dressings
Chlorhexidine gauze dressing Different wrapping® Maoist heat?
Polyurethane foam dressing Dry heat
Elastic adhesive dressing Ethylene oxide

Implants Small. stenile Dry heat
cylinders of drug Chermical (0.02% PMN,
12h 75°C)
Absorbable haemostats.
Oxidized cellulose. human Dry heat
fibrn foam "
Surgical ligatures and sutures
Sterilized surgical catgut y-radiation

Chemical (96% ethanol + 0.002%
PMN + formaldehyde in

ethanol 24h prior use: naphthalene

or toluene at 160°C for 2 h)
y-radiation
Moist heat

Glass. plastic

Dry heat
Muoist heat
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Ansel’s Pharmaceutical Dosage
Forms and Drug Delivery Systems
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Particle Size, Surface Area, and Dissolution Rate

Particle size has an effect on dissolution rate and solubility. As shown in the Noyes-Whitney equation,

dC
e ks(C.- C,)

where

dC/dT is the rate of dissolution (concentration with respect to time),

k is the dissolution rate constant

S is the surface area of the particles,

C, is the concentration of the drug in the immediate proximity of the dissolving particle, that is, the
solubility of the drug, and

C, is the concentration of the drug in the bulk fluid.

Itis evident that C_ cannot be significantly changed, C is often under sink conditions (an amount of the
drug is used that is < 20% of its solubility) and k comprises many factors, such as agitation and tempera-
ture. This leaves the S, surface area, as a factor that can affect the rate of di-ssalul#m.

An increase in the surface area of a drug will, within reason, increase the dissolution rate. Circumstances
in which it may decrease the rate include a decrease in the effective surface area, that is, a condition in
which the dissolving fluid cannot wet the particles. Wetting is the first step in dissolution. This can be dem-

onstrated by visualizing a tablet of diameter 0.75in. by thickness 0.25in. The surface area of the tablet can |
be increased by drilling a series of 0.0625-in. holes in the tablet. However, even though the surface area
has been increased, the dissolution fluid—water—because of surface tension and so on cannot necessarily

penetrate the new holes and displace the air. Adsorbed air and other factors can decrease the effective
surface area of a dosage form, including powders. This is the reason that particle size reduction does not
always raise the dissolution rate. One can also visualize a powder that has been comminuted to a very fine
state of subdivision; when it is placed in a beaker of water, the powder floats because of the entrapped and
adsorbed air. The effective surface area is not the same as the actual surface area of the powder.
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WET GRANULATION

Drug

Grind

6 A Lubricant
Compress I

O""_-=

Tablet

Adjuvant

[

Blend

Blend

DRY GRANULATION

Drug

Grind

1 Lubricant
Compress

Adjuvant

Blend

€D

Pellet

O

Tablet

Blend

DIRECT COMPRESSION

Drug

Grind

DI-TAB — other
adjuvants

o e

Blend

Compress

Crush

Screen

Tablet
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CLINICAL

s -

clinic with his mother. The
states that K. F. talks excessively,
upts others when thev speak, rarely fol-
her directions, and frequently runs
| the house. The mother also states that
heard from the teacher that he leaves
pom in the middle of the class, often
out answers before questions have
completed, has a difficult time waiting
(e.g..in the lunchroom), is “fidgety,”
tollows directions or pawvs attention,
ns in incomplete homework assign-
His teacher has also told the mother
frequently distracts the other students
ol. The mother states. “I would like
Ip. But I do not want him to be put on
ine where he has to take it more than
day because I might forget to give it to
. Also, I do not want him taking any med-
> to school.™

The mother states that K. F. has been
way” since he was 6 vears old. However,
now at the point where does not complete
his tasks (e.g.. making his bed. doing his
ork) and his grades are “slipping.” His
report card showed “many Cs and Ds.”
Otitis media. 4 weeks ago.
Zithromax Suspension. finished it
3 weeks ago.

Meds: K. F. (and his mother) deny
.8 use of vitamins, herbals. or any other
ments
MNone
Mother, DM type II since age 29

(per K. F.)

(-} Tobaceco
(=) EtOH
(=) Nlicit drugs
(+) Caffeine: Loves Mountain Dew,
ks a couple of cans (~2-3) per day
ercise, daily activities: Gaoes to school
'8 AM. to 3 P.M., after school likes to
TV, in-line skate. and play basketball.
of meals: Breakfast at 7:30 A.M,
noon, snack at 3:30 P.M., and dinner
30 PLML.

|.
|
b
(|

CHAPTER 2 » SOLID ORAL MODIFIED-RELEASE DOSAGE FORMS

Bedtime: 9:30 to 10
Siblings: None i
each work -40 hours per week. They have
been married for 11 vears. 3

ALL: NKDA

Objective Information

Y-vear-old WM

Ht: 42" Wt 71 pounds

BP: 11975 P: 70 T: 98.6°F RR:15
Pain: none

The mother presents K. F.'s last report card
with grades Cs and Ds along with notes from
K. F.'s teacher about his behavior.

Assessment
ADHD: Combined type

Plan

Recommend extended-release methyvlphe-
nidate HC1 (i.e.. Concerta) 18 mg by mouth
once a day with breakfast and a full glass of
water, milk, or juice at 7:30 A M. (to aid with
adherence). Inform the mother that the pre-
scription has to be dispensed to her within
7 days after the date it is issued. Concerta has
a rapid onset of action to help K. F. focus in
the morning at school and a long duration of
action. which will be useful during and after
school for homework.

Counsel the mother on possible side
effects. such as insomnia. loss of appetite, and
weight loss. Inform K. F.s mother also about a
possible decrease in rate of height growth (not
final height). Advise her that if her son misses
a dose of the drug in the morning, not to
administer it after school. Wait until the next
morming for the next dose. Do not double the
dose the next dav. Inform the mother that this
product is prepared in a nonabsorbable shell,
which means that the empty shell may or may
not be observed in the stool. So if K. F. notices
something that resembles a tablet in the stool
and mentions it to his mother, she can tell

(cantinued)
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AGURE 15.11 Monowvial safety guard system. (Courtesy of Becton-Dickinson.)

imes to transfer the fluid into the Monovial. The
Monovial is shaken a few times to reconstitute
he drug and inverted. Then the minibag is
igueezed and released to transfer the drug back
nto the infusion bag. This process is repeated
mtil the vial is empty.

Several manufacturers ship to the hospital
pharmacy reconstituted IV antibiotic solutions,
for example, cefazolin sodium. in the frozen
state. When thawed, these nonpyrogenic solu-
tions are stable for a finite period. Reconstituted
pefazolin is stable for 48 hours at room tempera-
ture and for 10 days when refrigerated (5°C or
41°F). The product is packaged in a small plastic
bag for piggyback use in IV administration.

PACKAGING, LABELING,
AND STORAGE OF INJECTIONS

Containers for injections. including the closures,
must not interact phvsically or chemically with
the preparation so as to alter its strength or

efficacy (Fig. 15.12). If the container is made of
glass, it must be clear and colorless or light
amber to permit inspection of its contents. The
type of glass for each parenteral
preparation is usually stated in the individual

suitable

FIGURE 15.12 Testing compartibility of rubber closures
with a solution. (Courtesy of Abbott Laboratories. )
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