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1. INTRODUCTION

Globally, it is estimated that around 140 million in-
fants are born every year, and 10.6% are premature-
ly born, according to the World Health Organiza-
tion.! Preterm birth is defined as infants born alive
before 37 completed weeks of gestation and is the
leading cause of death in children younger than 5
years worldwide.>® This highlights the importance
of the first 1,000 days of life, time from concep-
tion through 2 years of age, as a critical period of
development in which the foundations for healthy
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growth are established. Accelerated progress for in-
fant survival and promotion of health and well-being
during the first years of life requires knowledge of
the specific physiology of this pediatric subgroup.*

To better understand and target the patient's needs,
the pediatric population has been divided into the
following subgroups (neonates, infants, toddlers,
children, and adolescents).’

Figure 1. Pediatric subgroups.

Human growth consists of ongoing physiologic
events that result in development and maturation.®
Across the pediatric groups, organ size and function
rapidly change, as does body composition, cellular
function, and metabolic activity.” These changes are
even more pronounced during the first years of life.®

The physiologicaldevelopmentand maturity of organs
are important factors to consider when determining
neonates' treatment options.® Neonates include term
(87-42 weeks), post-term (> 42 weeks), and preterm
(< 37 weeks) born infants.'® Even in term born infants,
most organs and their functions are still immature at
birth. Regarding excretion, neither hepatic clearance
nor glomerular tubular secretion is mature at birth,
and achieving adult excretion capacity may take up
to 12 months.®® In addition, neonates have reduced

gastric emptying, intestinal transit time, and surface
area, which have relevance for oral medicine delivery."
As oral administration is the main route of drug de-
livery, the latest addition to the successful line of
Fagron's oral vehicle bases is SyrSpend® SF PH4
NEO. It provides pharmaceutical stability and dos-
age consistency with each preparation maximizing
dose accuracy. In addition, it is free of sugar, alcohol,
colorants, parabens, or any other harmful ingredient,
making it suitable and safe for neonates and infants.”?

This brochure describes high-risk diseases during the
neonatal period that require hospital admission, as
well as common infant conditions managed at home
and their specific therapeutic options, and how Syr-
Spend® SF PH4 NEO can facilitate their personalized
treatment.
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2. DISEASES AND TREATMENTS

21 High-risk diseases

In the Neonatal Intensive Care Unit (NICU), high-risk
premature and sometimes term and post-term neo-
nates with severe medical or surgical conditions are
treated.

2.1.1 Apnea of Prematurity

Apnea of prematurity is one of the most common
diagnoses in the NICU. It is usually defined as a ces-
sation of breathing in a premature infant for 20 sec-
onds or longer or a shorter pause accompanied by
bradycardia (<100 bpm), cyanosis, or pallor.”® The in-
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cidence varies but is inversely related to gestational
age. For instance, it is around 10% in neonates born
within > 34 weeks, around 20%-85% in neonates born
between 30-34 weeks, and about 90% in those born
< 28 weeks as their lungs did not achieve the alveolar
phase yet (Figure 2)."* The treatment to decrease ap-
neic event frequency and duration include respirato-
ry interventions and pharmacologic therapies, such
as methylxanthines. Caffeine is the active pharma-
ceutical ingredient (API) of choice among all meth-
ylxanthines because of its efficacy, tolerability, broad
therapeutic index, and longer half-life.®
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Figure 2. Phases of lung development.

2.1.2 Pain Management

Neonates perceive pain. Pain management is an es-
sential part of medical care known to improve short-
and long-term outcomes in the NICU."® In addition,
fever during the neonatal period requires hospitaliza-
tion because of the high risk of severe complications.
Paracetamol (acetaminophen), one of the most pre-
scribed drugs for pediatric patients, has analgesic
and antipyretic effects. It is the only medicine rec-
ommended for use as an antipyretic in neonates.’®

2.1.3 Seizures

Seizures are common in preterm and term neonates
affecting 1to 4 of 1,000 newborns.” They may reflect
a variety of pre-, peri- or postnatal disorders of the
central nervous system. In addition, they can range
from self-limited illnesses to prolonged or life-threat-

ening conditions.”® Seizures are also a common man
ifestation of infection or metabolic abnormalities.
Thus, neonatal seizures' mortality and morbidity
rates are attributed mainly to underlying conditions.
However, seizures themselves can be harmful, espe-
cially for the developing brain.”® Therapeutic options
are still limited; however, phenobarbital remains one
of the APIs first-line choices.®

2.1.4 Pulmonary Hypertension

Pulmonary hypertension is a chronic pathology char-
acterized by increased pulmonary vascular resis-
tance and blood pressure (Figure 3). Many conditions
can lead to pulmonary hypertension, such as pul-
monary arterial hypertension, illnesses that emerge
from either lung or heart diseases, and chronic
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thromboembolism.?® A prompt and correct diagnosis
is essential to effectively treat and improve the child's
quality of life. In the presence of shortness of breath,
tiredness, or syncopal episodes, pulmonary hyper-
tension should be investigated.?® In addition, due to
the severity of this disease and its complications, it
is suggested that treatment is initiated as soon as
possible. The European Society of Cardiology recom-
mends sildenafil therapy for pulmonary hypertension
in children aged 1to 17.%

In neonates, the condition is characterized by hyper-
reactivity of the muscle layer in pulmonary arterioles,

Normal

SyrSpend® SF PH4 NEO | Safe for those who need it the most

leading to increased pulmonary vascular resistance
and pulmonary blood pressure.???® The incidence
varies between 0.43-6.8 per 1000 live-born infants
with 10% to 20% mortality. The adverse short-term
outcome of this pathology is insufficient pulmonary
blood flow and, subsequently, hypoxia.?*? Treatment
interventions are based on the infant’s condition and
symptoms. Options include oxygen, intubation/me-
chanical ventilation, antibiotics, sedation, and blood
pressure medications. Although it is still used as an
off-label medication, sildenafil is also considered an
encouraging treatment option in neonates.”

Pulmonary hypertension

Figure 3. Pulmonary hypertension.

2.1.5 Bronchopulmonary dysplasia
Bronchopulmonary dysplasia is a chronic multifacto-
rial disease affecting over 35% of extremely preterm
infants yearly with high morbidity and mortality.?®
Persistent respiratory signs and symptoms, includ-
ing tachypnoea, tachycardia, increased respiratory
effort with chest retractions, nasal flaring and grunt-
ing, and frequent desaturations characterize it. The
incidence of bronchopulmonary dysplasia has not
been reduced, despite the advances in understand-
ing this disease's pathogenesis and the improvement
in neonatal clinical care.?” Several pharmacologic in-
terventions have been studied to prevent or manage
bronchopulmonary dysplasia, and corticosteroids,
caffeine, bronchodilators, and diuretics, such as fu-
rosemide and spironolactone/hydrochlorothiazide
remain the most used medications.?®

2.2 Low-risk diseases

Most of the common health issues among infants

during the first 2 years of life are self-limited and can
be safely managed at home, with advice and support
from a healthcare professional if necessary. Some ex-
amples include colds, coughs, fevers, ear infections,
vomiting, and diarrhea.

2.2.1 Gastroenteritis

Gastroenteritis in the pediatric population is a prev-
alent condition, especially in those under 5 years
old.® It occurs when contaminated water or food is
ingested, or via fecal-oral person-to-person contact.
The most common pathogen related to gastroenteri-
tis in infants younger than 2 years old is rotavirus; af-
ter this age, shigella becomes more prevalent.*® The
clinical manifestations will depend on the pathogen.
However, the symptoms usually include vomiting, di-
arrhea, loss of appetite, nausea, abdominal pain, and
mild fever.”

Overall, treating and managing children with gastro-
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enteritis does not necessarily involve medications.*
In some specific situations, rehydration, diet selec-
tion, and antibiotic therapies are considered. Among
the most used antibiotics are ciprofloxacin, and met-
ronidazole.34°

2.2.2 Common cold

Acute upper respiratory tract infection - also called
the common cold - is one of the most common dis-
eases in children, especially among those attending
daycare.?® Symptoms are self-limited, often lasting
up to 10 days, and include nasal congestion, rhinor-
rhea, sore throat, cough, and/or low-grade fever (Fig-
ure 4).2° It's usually caused by viruses, such as rhino-
virus, and transmitted through contact with the nasal
secretions and saliva of infected infants.®'

Figure 4. Infant with common cold symptoms.

Treatment options are focused on specific symptoms
of the common cold in children, but general recom-
mendations include nasal saline irrigation, analge-
sics, and rest.?®%? Regarding analgesics, paracetamol
has been widely used to reduce fever and fever-relat-
ed discomfort.®?

2.2.3 Ear infection

Ear infection or otitis media is one of the most com-
mon diseases evaluated by pediatricians. About
50% of all children will have at least one ear infec-
tion episode by the age of 2, usually between 3 to 24
months.®* There are three types of otitis media, acute
otitis media, otitis media with effusion, and chronic
otitis media with effusion.®®

Although both bacterial and viral pathogens can
cause acute otitis media, it is usually considered to be

a bacterial complication of upper respiratory tract vi-
ral infection. This upper respiratory tract infection can
lead to fluid or mucus accumulation in the eustachian
tube. As the eustachian tube is a passage connecting
and allowing air to pass between the sinuses and the
middle ear space, if it does not work well, fluid can
get trapped and infected in the middle ear.3® There-
fore, acute otitis media is characterized by the pres-
ence of middle ear effusion and acute onset of signs
and symptoms related to middle ear inflammation.?’

The symptoms can vary depending on the age and
developmental status of the child. However, the most
specific sign is ear pain. This pain is usually severe
and often wakes up the infant during sleep.®® In addi-
tion, acute otitis media is characterized by swelling
of the tympanic membrane, and it can be diagnosed
based on pneumatic otoscopy (Figure 5).%

The treatment includes pain management and antibi-
otic administration.®* Antibiotic treatment is recom-
mended for all children from 6 to 24 months of age
with confirmed acute otitis media, and oral amoxicil-
lin is one of the first-line treatment options.®®

ﬁ E‘ e
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Figure 5. Doctor examining infant ear with an otoscope.
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3. ROUTES OF ADMINISTRATION

Drugs for neonates admitted to the NICU or infants
treated at home can be administered parenterally,
orally, rectally, topically, via inhalation, or by any of
the usual administration routes.”® However, the main
routes of administration are parenteral and oral.*®
Considering the oral medication, not all options are
available and need to be compounded in the hospi-
tal pharmacy. Medicines commonly need to be split,
crushed, or processed otherwise. All these can lead
to inaccurate dosing, potentially threatening patient
safety.

In addition, neonates and infants differ in many as-
pects from the other age groups and require partic-
ular considerations regarding pharmacokinetics, for-
mulation composition, and dosage forms.** In these
age groups, immaturity of enzymes, volume of dis-
tribution and clearance may result in differences in
pharmacokinetics.* Thus, age-appropriate liquid for-
mulations are needed to accurately deliver the right
and safe dose considering the specific physiological
characteristics of the infants.

3.1 Parenteral delivery: intravenous administration

The neonatal intravenous (V) administration is a
complex process that includes vulnerable patients
and IV administration apparatus (Figure 6).44” The IV
access in neonates can be obtained via a peripheral
cannula or catheter, an umbilical vein, or a peripher-
ally inserted central catheter. However, some remain
in situ for several weeks; others may only be patent
for hours or days.*¢ In addition, all cannulas and cath-
eters require meticulous care to avoid blockage and
infection.”” Therefore, unless fundamental for the
care of a critically ill infant, the oral route should re-
place the parenteral one.

Figure 6. Peripheral IV cannula or catheter.
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3.2 Enteral Delivery: oral administration

Drug administration via the oral route to infants can
be challenging for both healthcare providers and
parents.*® Although most oral processes are present
from birth (rooting, lip, lateral tongue, mouth open-
ing, biting, and emerging chewing behaviors), the
main issue of the oral administration is related to
the neonate’s ability to effectively swallow the med-
ication.*® The European Medicines Agency guideline
suggests that the oral formulation options suitable
from birth are powders and granules (administered
as a liquid) as well as oral liquid preparations (solu-
tion, suspension, and oral drops).*®

Traditionally, oral liquid formulations have been used
in neonates.’® However, it is important that proper
strength medicines are available, ensuring that ap-
propriate doses are accurately administered. In addi-
tion, especially in hospitalized patients, enteral tubes
might be used to administer oral drugs; thus, liquids
are the preferred dosage forms (Figure 7).5' Palatabil-
ity considerations are frequently associated with the
volume and texture of medicines in addition to taste
for infants.5? However, some taste preferences seem
innate (e.g., sweet), and others can even lead to vom-
iting (e.g., bitter), so also in neonates, palatability
should be considered.®®

Furthermore, the final medicinal product includes
active pharmaceutical ingredients and excipients.
Excipients are intended to improve the medicines
formulation and should be pharmacologically inac-
tive. However, they can cause harm.% For this reason,
the choice of suitable excipients is one of the key el-
ements of pharmaceutical development for the pedi-
atric age groups.*® Although the basic considerations
regarding the use of a specific excipient might be
similar for adult and pediatric formulations, the inclu-
sion of any excipient in pediatric preparations, even
those which are normally accepted for use in adults,
requires special safety considerations. Neonates may
not be able to clear an excipient in the same man-
ner as adults due to their physiological and develop-
mental immaturity.'®% Also, the excipient may have
a different effect on developing organ systems. For
example, excipients known to cause harm to neo-
nates include: propylparaben (hyperbilirubinemia),
saccharin sodium (urticaria, photosensitivity), benzyl
alcohol (headache, vertigo, nausea, vomiting, diar-
rhea), benzalkonium chloride (ototoxic), propylene
glycol (skin irritation, contact dermatitis), polysor-
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bate 80 (thrombocytopenia, renal dysfunction), and
ethanol (central nervous system depression).>® When
possible, neonates should receive medicines that are
fully adapted to their needs.’® Therefore, medicines
specially designed for children should offer flexible
dosing, be easy to swallow, address issues of palat-
ability, and preferably contain safe ingredients only.

Figure 7. Oral liquid formulation administration.
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4. SyrSpend® SF PH4 NEO

Dosing flexibility, palatability, and ease of swallowing are crucial determinants of patient acceptability and com-
pliance with treatment, especially in pediatric patients. SyrSpend® SF PH4 NEO is an innovative vehicle range for
compounding oral liquid dosage forms (Figure 8).
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Figure 8. SyrSpend® SF PH4 NEO.

Benefits of SyrSpend® SF PH4 NEO: pharmacotherapeutic outcome and safety for the pa-

tient.%’
« Active Suspending Technology
According to Stoke’s law, the physical stability of a

suspension can be enhanced by reducing the parti-
cle size of the suspended API as well as increasing

» Proven compatibility
« Ingredient safety

« Patient comfort the viscosity of the vehicle. The rheological proper-
ties of the vehicle are an important determinant of
41 Active Suspending Technology product quality.’® Most favorable for pharmaceu-

tical applications are systems with pseudo-plastic
(non-Newtonian) properties. This means that viscos-
ity is relatively high at rest but decreases under the
influence of shear forces. Translated for practice, the
suspension undergoes thinning during agitation, re-
sembling water, and thickens when left undisturbed,
approaching the consistency of honey.5%8

SyrSpend® SF PH4 NEO is based on food starch,
quick and easy to compound, and provides pharma-
ceutical stability and dosage consistency with each
preparation. In addition, its light texture, safe ingre-
dients, and neutral taste result in a comfortable and
easy-to-swallow treatment for infants.

Pharmaceutical suspensions consist of a poorly wa-
ter-soluble API dispersed in an aqueous solution. The
physical stability of suspensions is primarily limited;
thus, the suspended API will settle after preparation.
Before dosing, the sediment should be resuspended
by shaking to yield a suspension with equally distrib-
uted drug particles. If improperly resuspended, the
uniformity of the dose will be jeopardized, hence the

Starch is the key component responsible for Syr-
Spend® SF PH4 NEO's distinctive rheological profile,
setting it apart from other oral suspending vehicles.
Unlike the majority of such vehicles, which rely on
methylcellulose, SyrSpend® SF PH4 NEO's utilization
of starch guarantees both precise dosing and consis-
tent performance throughout treatment (Figure 9).
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Methylcellulose

Figure 9. Comparison between starch and methylcellulose bases.

This unique formulation exhibits thixotropic proper-
ties, preventing the formation of irreversible sediment
caking by increasing viscosity when left undisturbed.
Moreover, its pseudoplasticity allows for effortless
homogenization by reducing viscosity when shaken,
as illustrated in Figure 10. These patented properties,
when combined, form what is known as SyrSpend®
SF's Active Suspending Technology.

RHEOLOHY

L4
e

Thixotropic

VISCOSITY

Pseudoplastic

SHAKING

Figure 10. SyrSpend® SF PH4 NEO's unique rheological properties
(Active Suspending Technology).

4.2 Enteral Delivery: oral administration

A wide range of APIs has been studied in SyrSpend®
SF in the last years. Studies have been executed in
GLP and/or ISO 17025 laboratories, under the su-
pervision of Fagron. With few exceptions, the stud-
ies have been performed using stability-indicating
high-performance liquid chromatography (HPLC)
methods derived using United States Pharmacopeia
(USP), with slight modifications if needed.

The beyond-use date (BUD) is the date after which
a compounded preparation shall not be used and
is determined from when the preparation is com-
pounded.’® SyrSpend® SF has a vast list of studies

performed with different APIs. Most stability studies
ran up to 90 days or until the study failed to meet
the requirement at the end of the shelf-life (+ 10% of
the initial concentration). The studies were generally
conducted at both controlled refrigerated and room
temperature. To date, SyrSpend® SF has shown to
be capable of delivering the right dose in more than
130 different APIs studied. The results from these
studies have been published in peer-reviewed jour-
nals.23361637478 |n addition to the HPLC compatibility
studies, the rheological properties of SyrSpend® SF
were assessed and found superior, when compared
to other suspending vehicles.®

4.3 Safety

Neonates and infants are still treated with medicines
not designed, developed, or evaluated for use in
these age groups.®® As a result, they urgently need
tailored medicine development that considers low
and flexible dosing to maintain dose accuracy.®®

As a vulnerable patient group, neonates necessi-
tate exclusively safe ingredients. The excipients in
SyrSpend® SF PH4 NEO adhere to the latest guide-
lines from the World Health Organization, European
Medicines Agency, and United States Food and Drug
Administration, minimizing toxicological effects and
allergic reactions.®’®® The absence of lactose com-
bined with low osmolality (<50 mOsmol/kg) reduces
gastrointestinal side effects. In addition, SyrSpend®
SF PH4 NEO is free from:

Z)
)
Z)

Benzyl alcohol Colorants Dextrose

)
)
&)

Ethanol Glycerin Lactose
@ @ Q
Parabens Propylene Sorbitol
glycol

2
Z)
)

Sucrose Xylitol Food allergens

n
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One of the purposes of a suspending vehicle is to
improve the suspending properties and hence to
improve the Content Uniformity of the compound.
For SyrSpend® SF, we have determined the Content
Uniformity for a total of 6,414 samples that were an-
alyzed by high-performance liquid chromatography
(HPLC). In all cases, the results were well within the
criteria for Content Uniformity as defined by the
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different pharmacopeias.” Therefore, these results
highlight that all samples prepared with SyrSpend®
SF deliver the correct dose, independent of the API
used, storage conditions, and time of analysis. This
is especially important since many medicines have
a narrow therapeutic window and even small devia-
tions in the content uniformity could significantly af-
fect patient safety (Figure 11).6970
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Figure 11. SyrSpend® SF PH4 NEO's content uniformity.

4.4 Patient comfort

Pharmaceutical suspensions are biphasic prepara-
tions consisting of solid particles dispersed through-
out a liquid phase. Important target groups for oral
liquid forms are children and those unable to swal-
low solid medicine. In case of swallowing difficulties,
capsules may be opened, and the content mixed with
food or liquid.” However, this may have a negative
influence on the taste or interact with the prescribed
medication.”? For more than 50 different medicines,
for example, drug interactions with calcium have
been described.”®

As taste and ease of swallowing are key factors for
pediatric patients’ compliance, SyrSpend® SF PH4
NEO was designed to target these issues. Its light
texture and no medicinal aftertaste as well as viscos-
ity reduction upon shaking makes it easily pourable

and swallowable, enhancing patient comfort and ad-
herence.

4.5 Compounding with SyrSpend® SF PH4 NEO

Compounding with SyrSpend® SF PH4 NEO allows
for tailor-made compounds for infants. SyrSpend®
SF has proven physicochemical compatibility with
a wide range of APIs. The compounding steps are
straightforward and can be done in compounding
pharmacies, hospital pharmacies, or an industrial en-
vironment.

4.5.1 Compounding steps
SyrSpend® SF PH4 NEO can be compounded using
various methods:

QV
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Using mortar and pestle

Figure 12. Using mortar and pestle.

1. Calculate the required quantity of each ingredient
for the total amount to be prepared.

2. Weigh and/or measure each ingredient accurately.

3. Triturate and mix all ingredients geometrically,
passing through a sifter if needed.

4. Geometrically add purified water to reach 70% of
the final volume.

5. Transfer the product into an amber bottle and add
purified water to the required amount.

6. Shake the product well.

7. Label the bottle, including the instruction “Shake
before use”.

Direct compounding in a dispensing bottle

OF N

o—o0—o

Figure 13. Direct compounding in a dispensing bottle.

1. Calculate the required quantity of each ingredient
for the total amount to be prepared.

2. Weigh and/or measure each ingredient accurately.
Add all solid ingredients to the bottle, passing them
through a sifter if needed.

3. Homogenize the ingredients in the bottle by shak-
ing well.

4. Add purified water to reach 70% of the final vol-
ume and shake well.

5. Add purified water to reach the required amount
and shake well.

6. Label the bottle, including the instruction “Shake
well before use”.

eeeeeeeeeee
d

QV



Using the FagronLab™ Mixing PRO

1. Consult the FagronLab™ Mixing PRO manual for
operational details.

2. Calculate and weigh/measure each ingredient for
the total volume of the preparation. The APl should be
weighed directly into the FagronLab™ jar. Please use
the FagronLab™ jars indicated for the compounding
of suspensions. If not available, double the jar size
compared to the total suspension volume to prevent
leakage.

3. Add the required amount of SyrSpend® SF PH4
NEO powder to the FagronLab™ jar containing the
API.

4, Add approximately 90% of the required volume
with purified water.

5. Select on the equipment display the appropriate
work program for each suspension, depending on
the concentration of API: select “Suspension <2%”
mode for formulations containing less than 2% (w/v)
of API or “Suspension >2%" mode for those contain-
ing 2% (w/v) or more of API (Figure 14).

| Favorite 1 i \ Favorite 2 E \ Favorite 3 E | Favorite 4 3 | Favorite 5 3 | Favorite 6 E

Figure 14. FagronLab™ Mixing PRO display.

6. Attach the mixing blade to the FagronLab™ jar,
and then follow the instructions on the display to at-
tach the FagronLab™ jar to the FagronLab™ Mixing
PRO device (Figure 15).
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4]

Mixing program: Suspension < 2 %

Jar size: 100ml 'l

Please mount the mixing unit

Figure 15. Display intructions for the attachment of the
FagronLab™ jar.

7. When the mixing program is finished, remove the
FagronLab™ jar from the device and transfer the sus-
pension into a graduated conical flask.

8. Bring the preparation to the required final volume
with purified water and mix it with a glass rod.

9. Transfer to the final package and label accordingly,
including the instruction "shake well before use".

QV
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Using the FagronLab WetMill Compact

1. Consult the FagronLab WetMill Compact manual
for operational details on the device.

2. Calculate the required quantity of each ingredient
for the total amount to be prepared.

3. Weigh and/or measure each ingredient accurately.

4. Add purified water to reach 70% of the final vol-
ume. Add less water if a significant volume of tablets,
capsules, or powders are added. After adding the
API, the total volume should not exceed 90% of the
required volume.

5. Add the required amount of tablets, whole cap-
sules, or powder, according to the formulation (Fig-
ure 16).

Tablets Whole capsules Pharmaceutical
l l powders
OR OR N
b
: b
‘j/ N B ke - )
o

L

Figure 16. Compounding using the FagronLab WetMill Compact.

6. Ensure all caps are securely tightened on all bot-
tles before inserting them into the device.

7. If an uneven number of formulations are being
compounded, ensure that a counterweight bot-
tle of equal weight (use water as a counterweight)
is placed in the opposite bottle holder of the com-
pounding bottle. If two formulations are being com-
pounded and have a weight difference of more than
10 g, counterweight bottles of equal weights must be
placed on the remaining holders.

8. Install all bottle holder caps securely and select
the desired cycle for the operation. The advised cy-
cle can be found in the FagronLab WetMill Compact
manual.

9. Once the device has completed the cycle and has
come to a complete stop, visually check if all parti-
cles are adequately ground and even in size.

10. Add the required amount of SyrSpend® SF PH4
NEO for the final volume, close the cap, and homog-
enize the ingredients in the bottle by shaking well.

11. Add purified water to reach the required amount
and shake well.

12. Label the bottle, including the instruction “Shake
well before use”.

nnnnnnnnnnn
d

QV



SyrSpend® SF PH4 NEO | Safe for those who need it the most

Using semi-Industrial compounding
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Figure 17. Using semi-Industrial compounding.

Equipment
Mixing vessel, mixer, propeller blade, and balance
Compounding steps

1. Add the required amount of purified water to a suit-
able mixing vessel.

2. Start the mixer with a propeller blade at 300-500
rpm.

3. Add the intended APl and mix for 10-15 minutes or
until all clumps are dispersed.

4. Slowly add the required SyrSpend® SF PH4 NEO
while increasing the speed to maintain a vortex. Ob-
serve the complete turnover of this material from
side to side and from top to bottom of the mixing
vessel. Maintain a strong vortex.

5. Stir for 45-60 minutes observing a strong vor-
tex. Increase the speed if required. The preparation
should be free of agglomerations and smooth in ap-
pearance. If not, mix for an additional 15-20 minutes
and re-evaluate. Repeat if necessary.

6. Check the suspension for homogeneity: no visible
agglomerations and smooth appearance.

7.Fillinto prescription bottles with continuous stirring.

Remarks
1. Record all values.

2. When adding the dry materials, calculate the dis-
placement value.

3. The total stir time is 45-80 minutes maximum. This
could be adjusted accordingly after the validation of
the mixing method.

4. Never use a high-shear mixer to mix the suspen-
sion: this damages the SyrSpend® SF.

5. Fill immediately into finished prescription bottles
with continuous mixing to prevent sedimentation of
particles in suspension.

6. Label and dispense, indicating to “shake well be-
fore use”.
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4.6 SyrSpend® SF PH4 NEO example formulations

Formulation

Beyond-use date

((:{VD)]
Caffeine in SyrSpend® SF PH4 NEO (10 mg/mL) 90 days®?
Acetaminophen (paracetamol) in SyrSpend® SF PH4 NEO (50 mg/mL) 90 days®®
Sildenafil citrate in SyrSpend® SF PH4 NEO (2.5 mg/mL) 92 days’
Phenobarbital in SyrSpend® SF PH4 NEO (9-15 mg/mL) 90 days®37®

Spironolactone/hydrochlorothiazide in SyrSpend® SF PH4 NEO (5-5 mg/mL) 90 days’

Amoxicillin Trihydrate in SyrSpend® SF PH4 NEO (50 mg/mL) 30 days”’
Ciprofloxacin Hydrochloride in SyrSpend® SF PH4 NEO (50 mg/mL) 60 days’™®
Metronidazole benzoate in SyrSpend® SF PH4 NEO (80 mg/mL) 90 days™

For a complete list of all APIs studied in SyrSpend® SF, and their physical-chemical stability, please refer to our

Compatibility Table and or the latest Formulary.
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