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IDEA AND 
INNOVATION

The back-and-forth method: A quick and simple technique 
for reconstitution of injectable poly-D,L-lactic acid

INTRODUCTION
Injectable poly-D,L-lactic acid (PDLLA), which was first approved 
by the Korean Food and Drug Administration in 2014, is a rela-
tively new subdermal biostimulatory filler (AestheFill; REGEN 
Biotech, Seoul, Korea) [1-3]. It is used for the correction of deep 
and shallow facial wrinkles, and it is supplied as lumps of lyophi-
lized powder in vials. Reconstituting PDLLA with sterile water for 
injection (SWFI) to form a homogeneous suspension before injec-
tion is crucial to reduce the likelihood of complications.
 A vial of injectable PDLLA contains 200 mg of product [2]. Ac-

cording to the manufacturer’s recommendations, 1.4 mL of SWFI 
should be used for the treatment of deep wrinkles, whereas 8 mL 
of SWFI should be used to treat shallow wrinkles [4]. The recom-
mended reconstitution methods are agitation by hand-shaking or 
use of a vortex generator. After the desired volume of SWFI is in-
jected into the vial, the mixture must be agitated until the suspen-
sion becomes homogeneous. Then, the injectable PDLLA is ready 
for use. However, if 8 mL of SWFI is used, it usually takes more 
than 30 minutes to achieve a homogeneous suspension by hand-
shaking, and the process is exhausting. If 1.4 mL of SWFI is used, it 
often takes more than 1 hour to obtain a homogeneous suspension 
using vortex generator-assisted agitation.
 To dissolve all PDLLA lumps more easily and quickly, we pro-
pose a novel “back-and-forth” method to reconstitute injectable 
PDLLA. This is a simple and efficient method to obtain a homoge-
neous suspension. 

IDEA
We prepared two 10-mL Luer-lock syringes, which we termed the 
P-syringe and the S-syringe. The plunger of the P-syringe was re-
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moved, as was the rubber stopper of the vial of injectable PDLLA. 
After the opening of the vial was wiped with alcohol-absorbed cot-
ton, the P-syringe and vial were held mouth-to-mouth. Because 
the sizes of the openings of the vial and the P-syringe were similar, 
no gap existed between them. The PDLLA lumps were transferred 
smoothly by pouring them from the vial into the P-syringe. The 
plunger was reinserted into the P-syringe, after which 8 mL of SWFI 
was retrieved into the S-syringe. The two syringes were tightly con-
nected to a three-way stopcock by their Luer-lock tips (Fig. 1). The 
plunger of the S-syringe was then slowly pushed so that SWFI 

could be injected into the P-syringe. The P-syringe was placed in 
an upright position with the stopcock at the top, and the plunger of 
the P-syringe was slowly pushed until air was expelled into the S-
syringe. Then, the S-syringe was disconnected from the stopcock 
so that air could be expelled from the syringe, after which the S-sy-
ringe was reconnected to the stopcock. The PDLLA lumps were 
immersed in the P-syringe for 3–5 minutes to allow them to absorb 
water and swell (Fig. 2). Then, the P-syringe was placed in an up-
right position with the stopcock at the bottom (Fig. 3A). The swol-
len PDLLA lumps floated within the upper part of the P-syringe. 

Fig. 1. P-syringe containing poly-D,L-lactic acid lumps and S-syringe 
containing 8 mL sterile water for injection. These syringes were tight-
ly connected to a three-way stopcock by their Luer-lock tips.

Fig. 2. Injection of the sterile water for injection into the P-syringe; 
the poly-D,L-lactic acid lumps were allowed to soak for 3 minutes.

Fig. 3. (A) Placement of the P-syringe in an upright position with the stopcock at the bottom. (B) Pushing of the plungers of these two syringes 
back-and-forth gradually.
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SWFI was gradually pushed back-and-forth between the two sy-
ringes (Fig. 3B). Occasionally, a clog occurred at the connection 
between the stopcock and the P-syringe. To solve this problem, we 
disconnected the S-syringe from the stopcock, drew air, reconnect-
ed the S-syringe to the stopcock, and then pushed the air into the 
P-syringe. Afterwards, the back-and-forth pushing between the 
two syringes was repeated (Fig. 4A) until all of the PDLLA lumps 
were completely dissolved into a homogeneous suspension (Fig. 
4B, Supplemental Digital Content 1). The amount of time required 
for the total dissolution of all PDLLA lumps into a homogeneous 
suspension when utilizing back-and-forth pushing usually fell 
within 2 minutes. Including the 3- to 5-minute immersion time, 
the total reconstitution time required when using this method is 
approximately 5–7 minutes. Before injection, we used another sy-
ringe to retrieve 2 mL of 1% or 2% lidocaine by connecting this sy-
ringe to the three-way stopcock and injecting its contents into the 
suspension. Then, the back-and-forth method was repeated for 
10–20 seconds to mix the suspension and the lidocaine. The sus-
pension was then ready to use.
 This back-and-forth reconstitution method for the preparation 
of injectable PDLLA can be used with as little as 1.4 mL of SWFI, 
and reconstitution of multiple vials of injectable PDLLA using the 
back-and-forth method is also feasible. The differences between 
these uses and the previously-described method are that when a 
small volume of SWFI is used, 5–8 minutes of immersion time 
may be needed for absorption of water by the PDLLA lumps, and 
when multiple vials of injectable PDLLA are reconstituted simulta-
neously, larger Luer-lock syringes should be used. Irrespective of 
the volume of SWFI and the number of vials of injectable PDLLA 
used, the total reconstitution time should be approximately 5–10 
minutes using this back-and-forth method.

DISCUSSION
Compared with administration of injectable poly-L-lactic acid (PL-
LA; Sculptra; Galderma, Fort Worth, TX, USA), injectable PDLLA 
administration is associated with less frequent appearance of sub-
cutaneous papules and nodules [2,5-11]. Injectable PLLA consists 
of 40- to 63-μm irregular solid PLLA microparticles, carboxymeth-
yl cellulose, and non-pyrogenic mannitol. Injectable PLLA is avail-
able in vials in the form of lyophilized powder cakes, and it also re-
quires reconstitution with SWFI to form a homogeneous suspen-
sion prior to injection. Adverse reactions associated with injectable 
PLLA include the formation of subcutaneous papules and nodules, 
and one reason for such complications is the insufficient reconsti-
tution of injectable PLLA. To solve this problem, the consensus on 
the reconstitution of injectable PLLA is that the operator should use 
a suitable quantity of SWFI (7–8 mL), allow adequate hydration 
time (≥24 hours), and not shake the vial during hydration [12]. If 
these recommendations are not followed, PLLA clumps may per-
sist, which can lead to papule and nodule formation.
 Injectable PDLLA consists of 30- to 70-μm multi-porous PDLLA 
microspheres and carboxymethyl cellulose [2,3]. In 2012, clinical 
trials with injectable PDLLA were performed in Korea. In that ran-
domized, evaluator-blinded, and comparative study, the injectable 
PDLLA was reconstituted using 0.7 mL of SWFI for every 100 mg 
of injectable PDLLA, which corresponds to 1.4 mL of SWFI for 
each vial of injectable PDLLA [2,5,6]. The product was injected 
into the nasolabial folds to assess its efficacy and safety. The study 
showed that injectable PDLLA is not inferior to hyaluronic acid in 
the correction of moderate to severe nasolabial folds. Among the 30 
patients who received PDLLA injections, one experienced skin dis-
coloration caused by bruising, one displayed small transient vesicle 

Fig. 4. (A) Back-and-forth continuous pushing between the two syringes, until the (B) total dissolution of all poly-D,L-lactic acid lumps into a 
homogeneous suspension.
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formation, and two reported a slight mass sensation at the injection 
site. However, these complications spontaneously resolved without 
any treatment by the 2-month follow-up. The self-limiting nature 
and the short duration of the nodules suggest that they are generally 
caused by the injection procedure rather than being product-related 
complications or hypersensitivity responses [5]. This result is con-
sistent with our clinical experience, wherein nodule formation sel-
dom occurred after administration of injectable PDLLA. However, 
we believe that the reconstitution of injectable PDLLA into a ho-
mogeneous suspension is crucial to prevent this problem.
 The back-and-forth method for the reconstitution of injectable 
PDLLA has many benefits over the previous hand-shaking and 
vortex generator-assisted agitation methods. The back-and-forth 
method is simple and fast, does not require a vortex generator, re-
sults in a more homogeneous suspension, allows for the reconstitu-
tion of multiple vials in one large syringe, is an easier way to divide 
product into multiple smaller injection syringes, and results in less 
waste of product. These benefits are particularly obvious when a 
smaller volume of SWFI is used for the reconstitution of injectable 
PDLLA. When reconstituting injectable PDLLA with a small vol-
ume of SWFI, it was difficult to obtain a homogeneous suspension 
using the previous hand-shaking agitation method, therefore ne-
cessitating the use of the time-consuming vortex generator-assisted 
method. Otherwise, the suspension of injectable PDLLA reconsti-
tuted with this small volume of SWFI would be very sticky. The 
suspension would then adhere to the wall or even to the rubber 
stopper of the vial, and it would be very difficult to draw all of the 
suspension from the vial. When using the back-and-forth reconsti-
tution method, all of the PDLLA is already in the syringe for use. 
 However, the back-and-forth method has some disadvantages. 
When transferring PDLLA lumps from the vial to the syringe, the 
chances of contamination increase, and accidental spilling of the 
PDLLA lumps may occur. Therefore, this procedure should be 
performed by a well-trained professional under strict aseptic con-
ditions. By following these rules, in our 2 years of clinical experi-
ence using this back-and-forth method, we have encountered no 
complications such as infection, nodule formation, or granuloma 
formation. The connection between the two syringes and the stop-
cock should be tightly bound using Luer-lock tips. This prevents 
the accidental dislodgement of one syringe from the stopcock due 
to the high pressure caused by the back-and-forth procedure, thus 
avoiding spilling of the contents and preventing waste. 
 We chose a three-way stopcock to connect the two syringes be-
cause the two syringes can then be connected at a 90° angle, which 
allows for easier operation with two hands than a 180° angle. Addi-
tionally, the through hole of the three-way stopcock is smaller than 
that of the two-way stopcock, meaning that the injection force be-
tween the two syringes is stronger with the three-way than the two-
way stopcock; the third connecting port can also be used for other 
purposes, such as lidocaine addition or product division.

 In conclusion, this novel back-and-forth reconstitution method 
is simple, quick, effortless, and efficient. Using this technique, in-
jectable PDLLA can be prepared with either large or small volumes 
of SWFI for various purposes related to facial volumization. 
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