
Background

Children of opioid-dependent mothers often suffer from withdrawal

symptoms after birth. The so-called neonatal abstinence syndrome

(NAS) is characterized by irritability, tremor, hypertonicity, tachypnoea,

vomiting and diarrhoea. The incidence of NAS has been reported with

50% - 95% of all babies who have been exposed to opioids in utero.

Scoring systems help to assess whether a drug therapy should be

initiated. [1, 2]

Any pharmaceutical solutions to treat newborns should contain suitable

or no preservatives. The disadvantage of a preservative-free solution

however is the short shelf-life of just a few days in most cases.

About two children in one year need to be treated for NAS in the

neonatal unit of our hospital. In these cases opium tincture (Ph. Eur.)

was diluted at the ratio of 1:25 on the ward.

Issues with the preparation led to the question how the treatment could

be made safer.

Purpose

A safe and always available drug dosage form to treat NAS needed to

be developed. The new formulation should also avoid frequent discards

of narcotics in order to minimize efforts for preparation and

documentation.

Conclusion

The kit for reconstitution of a morphine hydrochloride solution including a step-by-step

instruction is simple and safe. It is economical by avoiding frequent discards of opioids and

allows the treatment of neonatal abstinence syndrome even outside of hospital pharmacy

working hours.
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Results

Figure 1. Content of the reconstitution kit for the morphine hydrochloride solution 0.5 mg/ml (NRF 29.3.)

Figure 3. Label of the bottle

Lot.:

DD MM YY
Exp.:

_________________

Reconstituted

(date):

__________________

Figure 2: Label of the kit to

reconstitute a morphine hydro-

chloride solution 0.5 mg/ml

Lot:

DD MM YY
Exp:

DD MM YY

Methods

Current NAS treatment guidelines showed the predominant use of

morphine solutions. In contrast to an opium tincture, the safety profile is

more favourable. This is particularly due to the absence of alcohol and

the use of a single active ingredient instead of an alkaloid mixture.

With Morphinhydrochlorid-Lösung 0,5 mg/ml (NRF 29.3.) there already

exists a standardised, preservative-free formulation to treat NAS [2].

As it is a preservative-free solution with a limited shelf life of seven days

at room temperature, it does not allow a previous production in the

pharmacy. Furthermore, due to the low demand, a weekly production

cycle would cause frequent discards of the narcotic substance including

the need for extensive documentation in most cases. This problem was

solved by separating the solvent from the ingredients.

Due to the small sample of 0.010 g morphine hydrochloride, which is at

the minimum load of the analytical balance, a photometric analysis of

three reconstituted batches was performed according to the commentary

of the Ph. Eur. [3].

Regression analysis showed a linear relationship between morphine

concentration and absorption at 297 nm. A calibration function could be

calculated. For quantitative analysis, the powder was solved in 0.1 M

sodium hydroxide, diluted and finally measured photometrically at

297 nm.
Photometric analysis of three reconstituted batches showed

that the morphine hydrochloride concentrations (104 %,

102 %, 107 %) were in an acceptable range of ± 10 % [2].

Figure 4. Instruction to reconstitute the morphine

hydrochloride solution 0.5 mg/ml

A kit to reconstitute the standardised morphine hydro-

chloride solution 0.5 mg/ml on the neonatal unit was

prepared.

In addition to the solid ingredients in a bottle, the kit

contains illustrated instructions for reconstitution and all

materials needed for the preparation and removal of the

solution. (Figure 1 - 4)

Instruction for reconstitution:

Morphine hydrochloride solution 0.5 mg/ml

Characteristics:

white, crystalline powder

when reconstituted: clear to max. slightly yellow

Content:

morphine hydrochloride (trihydrate) 0.010 g

citric acid (anhydrous) 0.010 g

Reconstitution:

1. BEFORE opening, tap the bottle on the table

several times to loosen powder that may have

adhered to the lid.

2. Fill the 20 ml syringe with exactly

20 ml of water for injection.

3. Open the bottle and add the

water for injection carefully toward

the wall of the bottle.
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When reconstituted, the

solution expires after 7 days.

Please note the

reconstitution date and

expiry date on the bottle.

4. Close the bottle with the original 

black lid (as some powder may have still 

remained underneath the lid) and

shake until no powder is visible.

5. Replace the current black lid with

the lid with oral syringe adapter.

6. Use oral syringes to withdraw

morphine hydrochloride solution

0.5 mg/ml as required.
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Morphine hydrochloride solution 0.5 mg/ml (NRF 29.3)

(Powder for reconstitution)

Powder to reconstitute an oral solution for the treatment of 

neonatal abstinence syndrome. Dosage depends on the

severity of symptoms. Refer to the doctor’s advice. 

For reconstitution add 20.0 ml water for injection.

1 ml contains 0.5 mg morphine hydrochloride = 0,38 mg morphine (base)

1 bottle contains:

morphine hydrochloride (trihydrat) 0.010 g

citric acid (anhydrous) 0.010 g

Store between + 15 and + 25 °C (room temperature, keep in 

controlled substances cabinet)

Content: 0.020 g - when reconstituted: 20 ml
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Kit to reconstitute a 

morphine hydrochloride solution 0.5 mg/ml

To treat the neonatal abstinence syndrome.

Bag content:

1 bottle contains:

morphine hydrochloride (trihydrate) 0.010 g

citric acid (anhydrous) 0.010 g

Instruction to reconstitute a morphine hydrochloride solution 0.5 mg/ml

1 x lid with oral syringe adapter

1 x canula

1 x syringe, 20 ml

2 x water for injection, 10 ml

1 x oral syringe, 1 ml

Store between + 15 and + 25 °C (room temperature, keep in controlled

substances cabinet)


