gums (exudates)

%/Bstituents)

Carbohydrates

!

polysaccharides

y/\

excipients,
thickeners and
binders

A

Active ingredients ]

A

|

responsible of drug
action and effect

y

primary metabolites

in all plants — vital functions for
development (energy,
morphogenesis and reproduction)

oils,

unsaponifiables
and waxes

mucilages (cellular

cyanogenetic
heterosides

|

broken vegetable —

sugar + cyanhydrin

|

toxic properties

( cherry laurel
L distilled water

Proteins

amino acid plant proteolytic
derivatives enzymes
[ | cosinolates] sulphur apain bromelain
gy compounds Pap

A

i . - proteolytic acid fraction
sulphur heterosu?ies [ ox!d|ses m?o ] enzymes of american
derlved from amino volatile sulphides from green pineapple
acids — brassicae papaya fruit fruit

A
garlic bulb

glucose + potassium
acid sulphate + allyl
isothiocyonate —
rubefacient

improve digestion
and healing of
sores and skin
conditions

( different active ingredients: ]

reinforcing, antagonist: | effect

Lsynergism: teffect, adjuvant:

simple phenolic

Phenolic compounds
L (sikimic + acetate-

malonate)

\ 4

2-unit dimers derived
from 1-phenylpropane

)

; coumarins
phenols acids
Y . -
few, except benzoic acid, benzo-a-pyrone
h dr(’) uinone cinnamic acid derivatives
yod and caffeic acid

derivatives

Y

¢ hydroxycoumarin — venotonic
¢ pyranocoumarin — coronary

vasodilator

+ furanocoumarins — psoralen
(photosensitiser) for psoriasis r

\.

s

semi-synthetic )
podophyllotoxin
derivatives

A
N

.

antitumour and
antiviral activity

flavonoids
(stricto sensu)

vitamin P property:
vasoprotectants
and antioxidants

anthocyanins

Y
red, pink,
blue, violet

heterosides:
anthocyanosides
with genins

J

( . R N\
vitamin P factor:
capillary-venous

 protectors

1 twilight vision
capacity

A 4

J/

colouring agents

[antioxidants and atoxic]

secondary metabolites

the majority of the
active principles

not involved in plant growth —
response to environmental
changes and defence

4 )
biosynthetic pathways:
- sikimic acid
- acetyl-CoA

flavonoids

comp

tannins

A 4

water-soluble
polyphenolic

ounds

\ 4

—_—
astringent and
skin tanning

properties

hydrolysable condensed
tannins tannins
Y ¢
( ) more resistant to
sugar + o
: . hydrolysis, similar
phenolic acids .
\ ) to flavonoids

v

gallic or ationic tannins
ellagic acids and procyanidols

\f/

Use

internal:
antidiarrhoeal
and antiseptic

external:
protective and
healing

- mevalonic acid
- amino acid

- mixed
.

quinones

grouping of para-
quinones or ortho-

-~

quinones
Y
benzoquinones: hydrc?xy-
limited interest anthraquinones:
laxatives

~

naphthodiantrones
(hypericum):

antidepressant and
healing agent

naphthoquinones:
antibacterial,
fungicidal, antiviral

-

mono- and
sesquiterpenes

|

A
essential oils

Y

. )
various properties

|

Terpenoids ]

(mevalonic acid)

A

coupling pentacarbon units
(derived from isoprene)

diterpenes

20C compounds
found in plants
and resins

antispasmodic

~

antiseptic

diuretic

rubefacient (topical)

expectorant

/

anti-inflammatory

A

eucalyptol and menthol

A

iridoids (bicyclic
monoterpene):
valerian root

Some are toxic,\
others have
therapeutic

potential )

!

~

Taxol — cancer
treatment,

Stevioside as a

sweetener )

T

steroids (-3 Me)

[ triterpenes and ]

30C compounds cyclization
of squalene, pentacyclic,
always hydroxylated at C3

saponosides
(saponins)

J

cardiotonic
heterosides

Heterosides

hydrolyzed — genin

and sugars

triterpenic or
steroid genin

A

produce foam by

agitation (detergent

properties)

hemolytic and
pharmacological
properties

Steroidal heterosides
with specific action
on cardiac muscle

Narrow
therapeutic range

Y

Digoxin is a
notable example

carotenoids

Tetraterpenic molecules
with conjugated double
bonds and intense color

Precursors of
vitamin A

[

Used as natural
non-toxic dyes

natural colouring
agents: peppers
and saffron

pseudoalkaloids

|

Alkaloids
(amino acids)

i

nitrogenous substances
derived from amino acids,
usually toxic, with significant
pharmacological properties

protoalkaloids

i

imperfect alkaloids

|

not derived from
amino acids

] simple amines

derivatives of
puric bases

Action

!

CNS stimulant (caffeine)
parasympatholytic (atropine)
local anaesthetic (cocaine)
hallucinogenic (mescaline)

y

hepatotoxic pyrrolizidine
alkaloids Ttoxicity
plant is not used —
substances already isolated




tisanes: aqueous solution
consumed immediately. easy,

infusions: boiling water

over dry drug, cover and

steep 5-10 minutes, drink
immediately. soft parts

little drug (clumpable),
pleasant, |stable. infusions,
macerations and decoctions

macerations: extraction at room
temperature using solvents: water
(tisanes <24h), oil (essential oils,
months) or alcohol (tinctures and
alcoholates, indefinite time). avoid

extracts: from dried drug,
maceration or percolation
with water or alcohol

!

decoction: boiling water with
the drug for 5-20 minutes, turn

o fluid extract: alcohol 70° evaporation up to 1:1

soft extracts: up to 15-20% water

dry extract: total evaporation up to 5:1

glycolic extracts: dry drug + glycols 1:5

cryo extracts: fresh drug at -20°C+15% alcohol

off heat, rest for 10-15 minutes,
filter and drink. hard parts

extraction of tannins

tinctures: cold alcohol + dry drug.

maceration (in bottle) or percolation
(dripping in percolator). 1:5 drug-ethanol 70°
— 2-10 days, filter and add alcohol to initial
volume. take 15-25 drops in glass of water

alcoholaturates: similar to
tinctures but with fresh drugs
— 8-10 days with alcohol 80-
96° and 1:1 or 1:2 ratio.

plant powders: powdered and dried drug
at 25-45°C. micropowder or cryomilled
(previously frozen at -196°C). directly in
herbal teas or in pharmaceutical form

!

Direct

essential oils: volatile, lipophilic aromatic
products obtained from aromatic plants.

oral diluted (infusion), inhalation or topical

diluted and can be used to prepare syrups

!

methods of administration

[Phytotherapy preparations and]

e N
homogeneous products

obtained by subjecting a
\herbal drug to processesj

Y
N
to obtain infusions, herbal

-

teas, extracts, distillates
J

-

whole fresh plant suspensions (WFPS):

maintain fresh plant characteristics —
freeze <24h at -50°C + alcohol 36°

aromatic waters: very dilute solutions of

essential oils in water. oral or topical. prepared
with talc (adsorbent substance) to increase the
contact surface between essence and water

juices: expression of fresh
plants, high nutrient content.
filter and drink immediately
after extraction due to
alteration by light and air

types of use

galenical or herbal
preparations

purpose, duration,
route, patient

\ 4

conditions the form and
administration (child vs. elderly)

Y

direct use of the drug vs.

transformation to pharmaceutical
form (>accuracy and stability)

oral, cutaneous,
rectal, vaginal,
ophthalmic and
optic use

Y
Drinkable ampoules:
glass ampoules with exact
dosage like royal jelly

Y
Oral drops: most common direct
administration of tinctures, fluid extracts,
macerated extracts and essential oils,
diluted in water, juices or drinks

\ 4

Syrups: 64% sucrose in water + plant
extracts (tincture, fluid extract) are used.
administered by spoonfuls (can be diluted
in a liquid): 1-2 spoonfuls, 3 times a day

Y
[Melitos: similar to syrups,]

but with honey.

\ 4

Elixirs: sweetened and flavoured
hydroalcoholic excipient (proportion alcohol
15-20%, minimum 20% sugar). solvents
alcohol and water. tinctures + water + sugar
= elixir. syrup + alcohol = elixir.

Y

~
Instant soluble preparations: powder

or granules of dry extracts (+essential
oil) to be taken with hot water. may

\contain excipients and flavouring agents

A

4 )
Capsules: prepared by encapsulating

the plant extract in hard or soft gelatine

capsules (pearls) in a glycerogelatine

L shell. easy, dosed, stable

Y
Tablets: compression of powder or
granulate + excipients (microcrystalline
cellulose, lactose). easy, dosed, |stable

Cutaneous

Liquid Solid

v v

and time-consuming )

\ 4

Dragees: glossy, coloured sugar-
coated tablets. easy, dosed, |
stable and time-consuming

Ointments: mixture of the plant extract
with a base of vaseline (hydrophobic),
lanolin (adsorbent) or water
(hydrophilic). to treat skin conditions

Liniments: mix the plant extract
with an oil or alcohol base and
applied to the skin by massage.
treat muscular and joint conditions

A Y

Creams: mixture of the plant extract
with a water and oil base. can be
hydrophobic (water/oil emulsion) or
hydrophilic (oil/water emulsion)

Lotions: mix plant extract with a
water base and applied to the skin
as a compress or spray. treat skin

and muscle conditions

Y

Gels: liquids gilified with agents.
lipogels: liquid paraffin, colloidal silica
or aluminium soaps. hydrogels: gums,

starch, cellulose, silicates. take into
account composition and % alcohol

eyes

A

Ophthalmic baths: eye treatment with

an eyewash or compresses, prepared
with 5% plant mixtures. effective for

eyelid inflammation and conjunctivitis
sterility and isotonicity important

—

Eye drops: sterile solutions or

suspensions of medicine, applied to the

conjunctival sac. requires filtration, pH

and osmotic pressure adjustment. used

to relieve irritation or conjunctivitis

"

Others

nose

Y
Nasal preparations: liquid, semi-solid, or

solid preparations, local or systemic effect.

formulated to avoid damaging the nasal
epithelium and allow normal functions

\ 4

They are isotonic with pH 6.5-8.3 to
avoid affecting ciliary movement
and are used as nasal
decongestants and antiseptics.

A

Inhalation preparations:

e Solid or liquid formulations for
respiratory tract

e Local or general effect

o Administered as vapors or aerosols

ears

A

Otic preparations: liquid, semi-solid,

or solid preparations for the ear that

can be instilled, sprayed, insufflated,
or applied to the ear canal.

A

They are made with vehicles such as

glycerin, propylene glycol, and other

glycols, or water-based vehicles with
viscosity enhancers.

Y
if the ear is injured — risk of systemic
absorption. semi-solid forms of ear
application are also available.

mouth

Y

Gargles: non-viscous aqueous
solutions for the oral cavity and
oropharyngeal area. antiseptic action
to relieve pain and inflammation.

\should be gargled and not |ngestedj

Y

4 N
Mouthwashes: liquid solutions for
oral mucosa, gums, or tongue.

antiseptic action for oral conditions.

administered by rinsing the oral cavity
- )

Rectum

Y

Rectal preparations: administered
rectally for local or systemic effects.
suppositories and enemas (liquid) are
commonly used. foams, ointments,
creams, and gels are also available

Vagina

y

Vaginal preparations: administered
in unit doses. similar to suppositories.
appropriate form, volume, and
consistency for vaginal administration




